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A.S.M.E. SPRING MEETING 


HE Spring Meeting of the A.S.M.E. to be held 

in Atlanta, May 8-11, with trips to Greenville, 

S. C., and Birmingham, Ala., on May 12, and 

Muscle Shoals on May 13, is the first Society meet- 
ing to be held in the South since 1916. 

The industrial résources and opportunities of 
the South are of great import to the entire coun- 
try. The coming meeting of the A.S.M.E., “‘the 
Society of Industry,’’ will therefore have an im- 
portant effect for the future, not only through 
the increased appreciation of the importance of 
recent Southern industrial development by those 
attending, but also in the advancement of fellow- 
ship and common knowledge and a more thorough 
realization of the mutual interests of the engi- 
neers of the whole country. 


DEXTER S. KIMBALL. 
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Concerning Oxygen Purity. 


The LINDE standard of purity is more than a matter of mere figures. It 
is three fold: 


A minimum purity of 99%. 


LINDE plants are in fact producing oxygen of a purity sub- 
stantially in excess of 99%. 


A uniform purity. 

Painstaking care to produce oxygen that can always be de- 
pended upon to produce uniform results. 
An assured purity. 


A system of quadruple checking and inspection that not only 
gives a continuous control of purity during production, but which 
finally proves the thoroughness of production control. 


The efficiency of LINDE OXYGEN fully satisfies the demands of the largest 
and most exacting users ‘in America. 


No oxygen user, large or small, should close an arrangement for oxygen supply 
without first securing 1922 prices from the nearest LINDE District Sales Office. 





For Your Convenience—Distributing Stations at every important industrial center. 
At Your Service—District Sales Offices in these cities: 


ATLANTA BOSTON BUFFALO CHICAGO 
CLEVELAND DALLAS DETROIT MILWAUKEE 
NEW YORK PHILADELPHIA PITTSBURGH ST. LOUIS 


SAN FRANCISCO 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New Y rk 





THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 


Dace 





2012-22 
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Contributors and Contributions 


Power Development in the Southeast 
Some interesting facts on 
the Muscle Shoals powel 
project are brought out by 
CharlesG. Adsit in his paperon 
the unusual power resources 
of the Southeast. Mr. Adsit 
was born in Ironton, Ohio, 
and from his high-school days 
has been connected with 
electric power work, his 
vacations being spent with 
the Fort Wayne Electric Co., 
on construction and station 
operation. In 1892 he was 
Coase G. Aber with the firm of Ball and 
Allen and studied under the 
direction of the late John R. Allen, afterward taking cer 
tain courses under him when he beeame a_ professor 
at the University of Chicago. In 1897-8 he was in 





\laska in connection with mining work, returning to 
Chicago to become construction engineer with Rock 
well and Snyder. From there he went to the Test 
Department of the General Electric Co. at Schenectady, 
N.Y. 

Positions in charge of hydroelectric and steam 
power developments which he held later at four 
different mines in the West were followed by some 
research work in Detroit, Mich. In 1912 he became 
interested in the power possibilities of the South- 
east, and as chief engineer took charge of the Tallulah 
Falls, Ga., 90,000-hp. hydroelectric development ot 
the Georgia Railway and Power Co. He has been con 
nected with the power projects of this locality ever 
since and is at present executive engineer and one of 
the directors for the Georgia Railway and Power Co., 
at Atlanta. Mr. Adsit is a Fellow of the A.I.F.E. and 


Vice-President of its Southeastern Division. 


Power-Plant Boiler-Room Performance and 
Practice 

\ very interesting paper on what has been accom- 
plished at the Colfax Station power plant of the 
Duquesne Light Company is presented by Charles 
W. E. Clarke in this issue. Mr. Clarke has been asso- 
ciated with the Dwight P. Robinson Company since 
1919 and had had much experience with power in- 
stallations previous to that time. His early associa- 
tions were in Chicago where he designed several 
power and refrigerating plants for Armour and Com- 
pany. Later, as chief draftsman for Sargent and 
Lundy, the design specifications and construction 
work for installations aggregating 100,000 kw. in 
the Chicago district were completed under his di- 
rection. In 1907 he became associated with the New 
York Central Lines and was in charge of mechanical 
engineering in the New York electrical zone until 
1910. Between that time and his joining the Dwight 
P. Robinson Company he was with Stone and Web- 
ster, in charge of a large number of power develop- 
ments. 


The Value of Clean Blast-Furnace Gas 

The latest methods of electrically cleaning blast- 
furnace gas are taken up in this paper by N. H. Gellert. 
Born at Baltimore, Md., Mr. Gellert took his A.B. 
at Yale in 1910 and subsequently obtained degrees 
of Ph.B. and C.E. at the same university. He 
has been assistant chief engineer in charge of construc- 
tion of gas plant and property for the Key West Gas 


Company at Key West, Fla., and chief engineer in 
charge of design and construction for the Porto Rico 
Gas Company at San Juan, P. R. 

Since that time he has been consulting engineer 
for gas companies, industrial gas-system manufaetur- 
ers, and lor companies operating blast furnaces 
He designed and built the first two commercial Cot- 
trell blast-furnace gas cleaners in the world and has 
written several papers on the electrical cleaning 
of blast-furnace gas He is at present president ol 
the Gellert Engineering Company, of Philadelphia Col 
sulting engineers 


Shop Practice in Building Revolving Flat Cards 


In this paper on the manufacture of machines tor 
the cleaning of cotton fibers, Frederic | Banfield, Jr., 
deseribes in detail the really remarkable degree to whic! 
automatic machinery for their production has been 
developed. 

Mr. Banfield is in a position to speak authoritatively 
on his subject as he had a thorough grounding at the 
Massachusetts Institute of Technology and Brown 
University, and since 1908 has been with the Sa¢ 
Lowell Shops, manufacturers of textile machinery 
He started with this organization in the foundry 
subsequently had experience in’ the machine shoy 


and the erecting and drafting departments, ind Was 


Inter made assistant superintendent and finally 
superintendent He has been responsible for the 
design of a number of special lathes and othe 


chinerv which have greatly increased CCOROTS i! 
the manufacture of revolving flat cards 


The Southern VW orker—His History and 


Character 


of the A.S.M.E. at Atlanta, Frank H. Neely has 


viven some very valuable sidelights on the pave hologi- 


In this paper, to by prese nted at the Spring Meeting 


cal make-up of the worker in the South and enough 
history of the industrial development in that section 
to explain it. 

There have been excellent opportunities for Mr 
Neely to study the southern as well as the northern 
laborer. He was born in Augusta, Ga., and took his 
engineering degree at the Ceorgia School of Teeh- 
nology in 1904. He spent five vears in the North 
with the Westinghouse Electric and Manufacturing 
Company, of Pittsburgh, in various capacities, and 
while acting as manager of the works office he re-igned 
to enter into consulting engineering practice in 
Atlanta. He has had several affiliations since locating 
in the South and is at present associated with the 


Fulton Bag and Cotton Mills. 











A.S.M.E. NEWS 


Since December 22, 1921, a copy of the 
new semi-monthly publication called 
A.S.M.E. NEWS has been mailed to each 
member of the A.S.M.E. Are you reading 
your copy carefully? If not, you are missing 
an interesting means of following the many 
and important activities of the Society. 
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Power Development in the Southeast 


Utilized and Undeveloped Water-Power Resources of Five Southern States Discussed—Present 
State of Muscle Shoals Project and Future Possibilities Described 


By CHAS. G. ADSTI VTLANTA, GA 
















N considering the power development in the Southeast, it is developments which in former vears were too far from the c¢ 
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Lovdnniricate in this section themselves to a large growth of population 
It has been found that some form of water wheel was in use with \s the use of electric power became more and more g 
primitive peoples is far back as in record is available, the first and was not confined merely to lighting, the improvement 
ones raising water for irrigation and for grinding grain. Watet increase In size of generators became rapid. and the ease with wl 
Wheels have gone slowly through the various steps of development electrie current could | pplied t lighting and 1 ‘ purpose 
from these early times, but it was not until their application to made its application imperative throughout very wide field 
driving cleetric generators that improvement of design and efficiency at present embracing some 3000 distinet uses 
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that time its use was still restricted by the limitation of transmis to do everything possible to promote power development nd 


n. In S97, the highest voltage of transmission was 20,000: in L900 show its public utalit companies the greatest consideratior 
this had grown to 40,000; in 1903, to 60,000; in 1908 to 100,000 

1913 to 150,000; and today there are two lines being built in PowER RESOURCES OF THE SOUTHEAST 

lifornia whose operating voltage will be 220,000. One of these a . ' 1 
Ines Is approximately 250 miles long, the other something more Che southeastern section is traversed by the great Appalac hat 
ian 300 miles Mountain Range, which rises to an altitude of from one to seven 


, : . . . t us: feet above sea level, : e VS an average annus re- 
rhe increase in voltage has made available many hydroelectric housand fee aang thane she ind — in average annual pl 


cipitation greater than that of any section of the United States, 
Director and Executive Engineer, Georgia Railway & Power Co 

Kor presentation at the Spring Meeting, Atlanta, Ga., May & to 11 " ; : 
1922, of Te American Soctery oF MECHANICAL ENGINEERS. Copies ma) hills of this mountain range are many streams and rivers which 


the average ranging from 50 in. to 85 in. per annum. In the foot- 
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themselves admirably to economical development. This region 
also enjoys a climate of even temperature not subject to severe 
winters or ice conditions. The mean annual temperature varies 
from 55 deg. at an elevation of 2000 ft. above sea level to about 
60 deg. at 500 ft. elevation. 

The region is somewhat heavily timbered, especially on the 
head waters of the streams, and this to a large extent prevents 
a sudden run-off or great floods except during periods of extraor- 
dinary precipitation. 


FIvE-STATE DEVELOPMENT 


It is intended to deal herein largely with the water-power and 
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steam-generating stations that are now connected to the trans- 
mission system covering the five states of Alabama, Tennessee, 
Georgia, and North and South Carolina. The transmission system 
as shown in the accompanying map, Fig. 1, includes the five 
states mentioned, forming a trunk line some 900 miles long with 
several thousand miles of main line connected. It is operated at 
110,000 volts, 3-phase, and at 60-cycle frequency. All of the large 
water-power and steam-generating stations in this territory are 
connected to this transmission system, making it possible to trans- 
fer power from one locality to another. This relieves power short- 
ages due to periods of drought at water-power stations, or shortage of 
coal at steam plants or any other unforeseen circumstances which 
may interfere with the power supply in the dif 








ferent sections. In several instances, every power 
, station connected to this system has been operated 
aa in parallel at the same time and with marked sue 
cess. During the month of October, 1921, a part 
of Georgia and a part of North Carolina suffered a 
severe shortage in water due largely to the fact 
that the precipitation for the preceding six months 
was considerably below normal, but by means of 
the existing transmission system, both the affected 














areas were fully supplied with power from othet 


2 ain parts of the system. Had this great transmission 
at ve we system not been in service, and interconnected, 
4S : the industrial load in these two localities would 


have been necessarily dropped, since the power 
companies could not have supplied a larger amount 
of power than that required by the municipalities 
which they also serve. However, the other power 
companies by lending their assistance prevented 
any shutdown whatsoever in the industrial plants 
and the consequent unemployment ol many 
thousand operators. 








Fic. 2. ScHEME FOR COMPLETE DEVELOPMENT OF TALLULAH 


PowerEr-GENERATING STATIONS OF THE POWER COMPANIES OF THE SOUTH- 
EASTERN SECTION 





Hydroelectric Stations Steam Stations 
Alabama Power Co. 
KW. KW. 
Lock 12 72.000 Warrior 60.000 
Gadsden 10,000 
Birmingham 10,000 
Fennessee Power Co. 
KW. KW 
Parksville 15,000 Parksville 6,125 
Hales Bar 37,100 Nashville 15,500 
Great Falls 7,800 Knoxville 6,125 
Ocoee No. 2 10,500 Chattanooga 3.000 
Georgia Railway & Power Co. 
KW. KW 
Tallulah Falls 72,000 Atlanta No. 1 11,000 
Morgan Falls 10,500 Atlanta No. 2 10,500 
Dunlap 2.200 
Chestatee 1,100 
Gregg Shoals 1,200 
Columbus Power Co. 
KW. KW. 
Goat Rock 11,000 Columbus, Ga. 9.000 
North Highlands 6,900 
Central Georgia Power Co. 
KW. KW. 
Lloyd Shoals 14,400 Macon Nos. 1 and 2, each 1,500 
Southern Power Co. 
KW. KW. 
Bridgewater 20,000 Eno 10,000 
Lookout 18,000 Greensboro 6.800 
Catawba 4,800 Mount Holly 6,800 
Fishing Creek 30,000 Greenville 6,800 
Great Falls 24,000 
Rocky Creek 24,000 
W ateree 56,000 
99 Islands 18,000 
Carolina Power & Light Co. KW. 
KW. Florence 1,500 
Buckhorn 2,900 Raleigh 3,720 
Blewetts 33,100 Goldsboro 1,200 
Total kw. 492,500 Total kw. 181,070 
Total hp. 738,750 Total hp. 271,605 
Total developed horsepower, hydroelectric and steam 1,010,355 





The table under Fig. 2 gives the installed capacity 

Rive: of the various power developments which are con- 

nected to the system under discussion. From 

this table it will be noted that the total installed capacity ts 1,010,355 

hp. The total output of the system during 1921 was approximately 
two billion kilowatt-hours. 

New developments are constantly being made by tl Various 
power companies comprising this system, and there is now unde 
construction an additional 310,000 hp. capacity in generating equip- 
ment. This does not include 90,000 hp which will also be installed 
as an addition to one of the new plants at a later date nor the 
much-discussed Muscle Shoals hydroelectric developmer 


nt, mention 
of which will be made later. 


WatTer-Power RESERVES 


The steam generating stations of the Southeast, gen rally speak 
ing, are used for the purpose of supplementing the water-powe1 
production. Many of the water-power plants are, however, also 
backed by large storage reservoirs, making their annual out 
put practically continuous regardless of dry menths or dry 
years. On the head waters of the Catawba River, the Southern 
Power Company has constructed a very large storage reservoil 
Bridgewater, N. C., which has a capacity of 13,500,000,000 cu 
ft., representing 90,000,000 kw-hr. under present conditions at the 
various water-power plants already constructed below. The 
Georgia Railway & Power Company has two storage reservoirs on 
the Tallulah River, one at Burton containing 5,280,000,000 cu. ft 
and one at Mathis containing 1,369,000,000 cu. ft. This total 
storage on the Tallulah River represents approximately 70,000,000 
kw-hr. at the present developments and makes available for us 
in power production at the plants below, about 95 per cent of th 
annual stream flow. This storage will later be equivalent to 
125,000,000 kw-hr., when other developments contemplated at 
under construction are completed. 

The diagrams given in Fig. 2 show the scheme for the complete 
development of the Tallulah River with reservoirs and powe1 
plants. These developments when completed will have an average 
annual output of 535,000,000 kw-hr., the reservoir capacity falling 
through 1220 ft. head. In this section the average annual precipi- 
tation is about 65 in., and the average annual run-off about 40 in. 
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The entire section of the Southeast is fortunate in having water 
power available which can be depended upon so completely due to 
There is no section 
of the United States with the exception of that adjacent to Niagara 
Falls, or in sections where the streams are fed from perpetual 
snows, where the flow of the streams and rivers can be so thoroughly 
depended upon. 


the fact that great droughts seldom occur. 


This insures a continuous supply of power to the 
various industries located in this section, with very little secondary 
power available or desired. 


It may be interesting in passing to note that the power con- 


nected to the transmission system under diseussion represents 
17.75 per cent of the total water-power development in the 
Inited States 
UNDEVELOPED RESOURCES 
While the Southeast has « njove d extensive hydre electric de velop- 


ment already, it still has 
available for development «as 


many sources of potential water powe! 
the demand 


rapidly as 


for electri 
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1904 
I H \PHS OF THI ESS Riv 
ALA I t Mity 
er increases, and it will be many years before the entire possi- 
ies of the streams in this section are exhausted. There an 


l 


industries not supplied at present with hydroelectric power 
h are depending upon the cheapness of fuel in the section where 

are operating, and which in time will turn to electrical energy 
their power needs. The electrification of the 
ith, which cannot be put off for many more years, will also pro- 
1 outlet for a large block of electric power, many of the 
ink trail lines being already paralleled by transmission lines of 


railroads of the 


a 


ifficient capacity to meet their requirements. 
It has been found in communities where electric power is avail- 
e and generally used, that the consumption amounts to approxi- 





HANICAL ENGINEERING 215) 


As stated LboOVve, 
ted 


to the system under discussion now amounts to 2,000,000,000 kw-hi 


mately 500 kw-hr. per inhabitant 
the total output per year of the various power compani 


per antl mH 


Tie*¢ 


while the population of the territory served by this systen 
mately 11,819,585, showing that there is only 
in this 


bis approxi 


34 per cent saturation 


territory, based on the consumption of electric power i 


communities where it is i general ust 


more 
MI usCLE SHOALS CONDITIONS 


Anvthing that id or written about the 


in the Sout he ast 


Is SH power «ae velopments 
cannot pass without some reference to 
Shoals hvdroelectric development, especially that part I 
ce velopment known as the Wilson Dam or Dam No. 2 
The Muscle Shoals section of the 


ipplied to the fiftvemile 


Tennessee River is the name 


stretch between the railroad bridge sou 


of Florence, Ala., and Brown’s Island, near Decatur, Al whicl 
is not now navigable during periods of low water comprising approx! 
mately six months of each year Phe Shoals located approx 
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Atlanta 


LSOO the 


Sometime prior to effort ol variou 
organizations to do something with Muscle Sho \ p 
and the matter has been more or less active ever sj 


very effort until ntly has been in 


Federal Government to develop Muscle 
the 


on which very little navigation 


the nature 


Sho Is ior the ostens 


rece 


navigation of the Tennessee Rive 


has ever 


purpose of improving 


existed, with the 


object of produ ing hydroelectric ps 


i 


wer 
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In the year 1890 a canal was cut around the Shoals by the Federal 
Government for the purpose of improving the navigation at this 
point, and this constituted the first step in the Government’s 
activities at this location. Since that time, various bills have 
been introduced in Congress for the continued improvement of 
the river, but all plans have carried with them the idea of develop- 
ing the hydroelectric power. 

As soon as it became apparent that the United States would be 
ultimately drawn into the European war, it was brought to the 
attention of the Government that an interference with the supply 
of Chilean nitrates (sodium nitrate, NaNO;) would seriously 
cripple the ability of the United States to supply ammunition for 
itself and associated nations in the war. So a clause was inserted 
in the National Defense Act of 1917, which appropriated twenty 
million dollars for the purpose of investigating the advisability of, 
and taking the necessary preliminary steps toward, the erection 
of a plant for the fixation of atmospheric nitrogen, the idea being 
that such a plant should be erected at or near some water-power 
where the large amount of electric 
power required by the process would be cheaply available. The 


site, remote from the sea coast 
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authority for this investigation and action was vested in the Presi- 
dent, and he in turn selected a committee to carry out the intention 
of the Act 


PRESENT DEVELOPMENT 


An early investigation of the water-power situation at Muscle 
Shoals indicated that the hydroelectric power plant could not be 
built in time for service during the war in connection with the 
nitrate plant, and as a consequence a steam plant was constructed 
at Nitrate Plant No. 2, with a capacity of 60,000 kw. in one three- 
part turbo-generator unit, room being provided in the plant for 
the later installation of a second unit of 30,000 kw. It isa modern, 
up-to-date plant, well designed and thoroughly efficient. The 
construction of this plant was carried out by the Government and 
cost approximately thirteen million dollars. 

In addition, a steam unit of 30,000 kw. capacity was installed 
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by the Government at the Warrior River steam plant of the Ala- 
bama Power Company, 90 miles from Sheffield, Ala., and connected 
with the nitrate plant by a 110,000-volt transmission line, the total 
cost of this improvement being approximately five million dollars. 
Also, a limestone quarry was purchased and opened at Waco, 
Ala., for the purpose of supplying the nitrate plant with the lime 
necessary in the production of calcium carbide. 

To get back to the subject of the Muscle Shoals hydroelectric 
development: It was decided early in 1918 to eall the dam the 
Wilson Dam, since the decision as to its construction was originally 
vested in President Wilson and it was he who directed that the 
project be carried out. At the time it was decided to proceed with 
the development, the property was more or less completely in the 
hands of the Muscle Shoals Hydroelectric Power Company. 
This company did not desire to stand in the way of any improve- 
ment which would further the prosecution of the war, and there 
for surrendered all of its holdings, including dam sites, water right 
and plans to the Government for “one dollar and other considera- 
tions.” As a earlier 
construction work on the project was begun during the spring of 
I9LS. 

The plans eall for a dam about LOO ft mitl 
in length, and inelude two locks for navigation requirements on 
the northern end of the dam with two 50-ft. lifts, said to be the high- 
est-lift locks anywhere now contemplated. The dam is to be 
fitted with crest gates 1S ft. high for flood control, the 


consequence ol these negotiations, actual 


high and almost one 


gates to be 
counterweighted and operated by electric motors The dam is to 
be of liberal gravity section, and will be constructed with a dows 

stream apron which extends approximately 100 ft. below the to 
of the dam, to protect the river bottom from the overfall There 
Is to be HT highway bridge across the top of the dam above the gates 
The dam will contain 1,250,000 cu. yd. of 
house is to be constructed on the southern end of the structure and 
built integral with the dam It 
units, 


concrete The powell 


will contain a total of eighteen 
four of which have already been contracted for and built 
They will be of the usual vertical type with 30,000-hp. water wheels, 
directly connected to 22,500-kw. generators, together with all the 
usual auxiliary equipment. It is contemplated that the 
fourteen remaining units will be built with 36,000-hp. water wheels 
and 27,500-kw. generators, making the total capacity ol the plant 
in generating equipment approximately 400,000 kw. The 
house is being constructed at this time for the full ultimate i 
stallation, 


how 


power 


The Government has prosecuted this work somewhat intermit 
ently since it Was started, and has completed, up to the present time 
a four-track bridge below the dam across the river for construetion 
purposes, and the excavation for the power house. Two hundred 
and fifty thousand cubie yards of concrete have been laid in the dam 
structure on the north end, a portion of the excavation for th 
locks has been completed, and about 60 per cent of the excavation 
for the dam, of which there is a total of 620,000 eu. vd 

All of the work done on this project to date has cost approximately 
seventeen million dollars, and estimates covering the work neces 
sary to complete the project vary from twenty to thirty-five millior 
dollars. The work today is about 20 per cent complete and ha 
been entirely shut down for more than a year. 

Much has been said from time to time about the foundation 
at this dam site. <A thorough investigation has been made by both 
diamond drills and well drills, and the records of these operation- 
indicate that the foundations under the main part of the dam ar 
satisfactory. There is, however, a seam appearing in the southert 
abutment which extends for a long distance into the surrounding 
country, and this is now being investigated by tunneling to see i! 
it is or can be made watertight. 


POSSIBILITIES 


Volumes have been written in the Government records and it 
the press regarding the hydroelectric-power possibilities of Muscl 
Shoals. It is distinctly a run-of-river proposition, as no storage 
is created by the dam except that required to control the daily 
flow of the river. The Government at the present time has a re 
quirement in existence for the benefit of navigation below, whic! 
will not allow the control of river flow under 10,000 cu. ft. per se 


(Continued on page 300 











Boiler-Room Pertormance and Practice of the 
Coltax Station, Duquesne Light Company 


By ©. W. bk. CLARKI NEW YORK, N 


T IS the purpose of this paper to describe in some detail the of two weighing larries each having a capacity of LO tons \ 
operation of the boiler plant in the Colfax Station of the Du- number of openings in the bottom of the bunker are provided with 
quesne Light Co., located at Cheswick, Pa. Fig. 1 is a eross- short cast-iron spouts equipped with chain-operated gates and 

section of the boiler house and part of the turbine room of this permit coal to be taken from any part ol the bunket 

plant The Colfax Station at present contains one three-clement- - 

compound Wi -tinghouse turbine of 60.000 kw. capacity and an FOKERS AND ( INKER GRINDI 

additional similar machine will be installed this summer. The ach stoker is provided with an extension hopper, the capaci 
present. plans for this station contemplate an ultimate capacity of the grate and hopper together being about 25,000 1b. The stoke 
of 360,000 kw Phe boiler plant contains seven boilers, 1S tubes ire of the Westinghouse underfeed type and have 17 retorts of 


high by 51 wide, each containing 20,867 sq. ft. of heating 
surface: and four additional boilers, 20 tubes high by 51 
wide, each contamimg 22.914 sq. It. ol heating suriace, 
ire being installed this summer. The station is designed 





— 5 
SS 







































































for base-load operation. Under present. conditions it is mrt ou sce 
possible to maintain a load in excess of 50,000 kw. for “ 
most of the day For the might periods, from about mid- ~ 
night until seven or eight in the morning, the load may 3 
low as 30.000 kw 
The boiler room w designed with a view to securing v 
highest ultimate efficiency in point of fuel, labor and ? 
ad charg It w 1] a noted that the labor per horse- be 
ie | Is very a | The iren covered ty the boler —_ — 
er boiler horsepower is only 1.37 sq. ft : 
. ok * . =— 4 - i a 4 
Pur. AND Fue. Hanpuine ie a me r a AN [Wea | 
; = f , 
Coal is brought to the station on standard-gag ae | \ | } | 
eli ~ y 
, . — + x 
Ilway in 50-ton hopper-bottom cars from the Harwick = E Ae i 
; J seu ome Nii 2 Bit! Tt 
Nine vhich is owned by the Duquesne Light Company ; | Fi sz be Hs \ 
4 : | 4 4 
nd located about a mile and a half from the power ' - Ont 4s ¥ = | j 
| , . iam ‘ ) se 
tion A space about L000 by 400 ft. just north of the T +25 


wer station is provided for coal storage and is large Y Mise 2: 
ugh for the storing of about 150.000 tons of coal \ 


e-operated gantry bridge is now being erected for = AS | ® nae S=se2 il 
































- —_ a 
dling coal into and out of this storage sal } | | 
, , Tones acme ph _ “7 
\t the plant, coal is dumped into receiving hoppers t T ec | ie 4 
ler the tracks. Crushers are located below the hoppers THT aa ames arr? = : ieee 
1 ’ : eye a. “ “g is : ——s ) | H i i 
| the erushed coal is raised bv two pivoted bucket fi ! | 
tors to distributing belt convevors over the bunkers F | 2 =» ; | ag 
S ° 4 ° SwrOEe es betas 2A 
| - +] } } ‘ oe of oan fanbase + | ~~ = 
ee goes to the e1 ers, Water is added to help ©0/0Up CO ©© 
} 4 RE eee 
» down the dust, and as an aid to combustion ey ag - f 
\ representative sample of each dav’s coal is secured _S 
king individual samples of about 75 Ib. from each 4 eet. 1 
mm 3 : : we j 
dosas the ears are dumped These are placed in “5-5 ae al 
tight cans and so kept until they are to be used. The } 
lav’s samples are then run through an automatic ce. 1 t as-Ss Hows ER 
ing and sampling machine which extracts a 3 to 4 
iit sumple, amounting at thre present time to about i) lh ~*O tuveres ¢ ich The aD ects lo fe arena ot enc! toker 1s I 
10-Ib. sample is quartered on a clean floor and two 3-lb mately 403 sq. ft 
les are take ) an senate ‘ont: rs ‘ 
“are K n out and put im ealed container Cry I rABLE 1 PROXIMATE COAL ANALYSI 
= sent to the laboratory for analysis and the other is held As Received Moisture-Fr 
plant until satisfactory analysis of the laboratory sample “ , nloaded A — d As Unloaded As! 
h : ‘ ee 25 , 9 
Deen completed. Moisture, per cent 2.9 | 
' . Volatile matter, per cent 1.9 1 1 ) 
ro secure samples of the coal as fired, a sample of about 1000 Fixed carbon, per cent , 0 2 | ‘ 
is also taken from the stoker hoppers at 7 a.m. daily. This Ash, per cent nde i wen 
iple is treated in the manner described above. Table 1 shows otal, per cent 100.0 100. ¢ 100.0 Lon 
: ; a . . . Sulphur, per cent 10 F 1.1 
iverage of a number of proximate analyses of the fuel and — Gajorific value. Btu. per I \ 13.237 13.758 13.8 
ble 2 a representative ultimate analysis. rhe difference moisture between the coal as unloaded and as fired lu 
. —_ é to the addition of water at tl crushers mentioned above 
lhe coal bunker is of reinforced concrete and has a capacity ol ; 
out 240 tons per boiler. Coal is not permitted to remain in the rABLE 2 REPRESENTATIVE ULTIMATE ANALYSIS OF FUEI 
. s&s Moist 
nker longer than about three days, which practically eliminates As Received Dry Coal Ash-Fr 
possibility of spontaneous combustion in the bunkers. Dis-  As®. per cent 8.88 9.30 
; ae > : Pipe : Sulphur, per cent 1.09 1.14 1. 2 
bution of the fuel to the individual stoker hoppers is by means Carbon, per cent 72.92 76.40 84.23 
‘ Hydrogen, per cent 5.39 5.12 64 
Nitrogen, per cent 1.49 1.56 1.72 
Dwight P. Robinson & Co. Mem. Am.Soc.M.E. Oxygen, per cent 10.23 6.45 7.15 
\bstract of a paper to be presented at the Spring Meeting, Atlanta, Ga Total, per cent 100.00 100.00 100.00 
\ S to 922, of T S<OCIET > a8 
: t I, 1922, of nt AMERICAN Society OF MECHANICAI ENGINE ERS, B.t.u. per Ib. by calorimeter 13.202 13.832 15.251 
' West 39th Street, New York. All papers are subject to revision. B.t.u. per lb. by analysis 13,199 13,828 lo 24 
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Keach stoker is driven by a 15-hp. variable-speed direct-current 
motor, equipped with both armature and field control. Current 
for these motors and for the clinker-grinder motors is supplied 
by two 2200-kw. 440-volt a.c. to 125-volt d.c. motor-generator 
sets located in the auxiliary bay of the turbine room. 

The stoker operator is guided entirely by observation of the 
fires and of the wind-box pressure. The forced-draft-fan speed 
and wind-box pressure are automatically controlled 
by variations of the steam pressure in the main header. Wind- 
box pressure is for this reason somewhat of an indication of load 
condition. The pressure over the fire is maintained at from 0 


consequent 





Fic. 2 


GENERAL View oF BoILer 


to minus Q.1 in. of water by means of balanced-draft damper con- 
trollers. 

In this type of stoker the upper and lower rams are linked to- 
gether, but the movement of the lower rams is made much less 
than that of the upper through lost motion in the linkage. In 
case the fire piles up on the lower end of the grate this lost motion 
may be taken out by means of U-links which are left on until the 
fire is in proper condition. The stoker drive is capable of very 
close speed regulation and with ordinary care and the occasional 
use of the U-links, an even fuel bed suitable to the load may be 
maintained. 

Each boiler is provided with an individual instrument and control 
board shown at the right in Fig. 2. At 
gages connected to either end of the boiler drum. 


the top are two pressure 
Between them 
is a three-in-one draft gage which indicates the pressure in the 
wind box, over the fire, and in the boiler uptake. Below the draft 
combined CO, and furnace-pressure recorder. Each of 
the two boiler-feed lines is provided with a Simplex venturi meter, 
the recorders for which are at the bottoms of the two side panels. 
lach of these meters has a capacity sufficient to feed the boiler 
at over 250 per cent of rating. The stoker and clinker-grinder 
motor controllers are bolted to the frame below the board, with 
the stoker-motor controller in the center and the clinker-grinder 
controllers at either side. This places practically the entire control 
for each boiler at one point so that but one stoker operator is re- 
quired for 4175 nominal boiler horsepower, which is over 9000 
developed boiler horsepower at 220 per cent rating, the normal 
daytime condition. No centralized control is provided as such a 
system is of doubtful advantage. The management of stokers, 
aside from that which can be made automatic, must be almost 
entirely through visual observation of the fuel bed. There are 
few factors of stoker control that can be centralized in such a way 


gage Is 
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Vou. 44, No. 5 
as to save either labor or fuel. Fig. 2 shows the general arrange 
ment of the boiler, gage board, ete. 

When this installation was first put in operation some difficulty 
was encountered with clinkering. After considerable experiment 
ing it was definitely determined that this was due in part to periods 
when there was pressure over the fires and in part to improper water 
distribution in the clinker pits. Particular care is now taken to 
maintain a furnace pressure below atmosphere at all times, and the 
water distribution has been improved as described below with the 
result that clinker trouble has been practically eliminated 

Some trouble was at first experienced due to burning out of the 
lower front-feed wedges. This trouble has been largely eliminated 


by allowing air to blow through from the wind box, thus keeping 
To facilitate repl 


the wedges cool. cement, the air-box tops and 
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OSS-SECTION OF 


grinder-pit aprons have been made sectional instead of as in the 
original design 

The stokers are provided with double-roll clinker grinders, 
divided in the center, with the rolls turning toward each other. 
The two halves are driven by separate motors, separately regulated 
giving individual control over the two halves of the grinder. The 
rolls are driven through reciprocating pawls and ratchets whic! 
may be disengaged on either roll. It has not been found desirable 
Under normal operating condi- 
tions the rear rolls are operated rarely, the front rolls being rut 
for periods of from two to five minutes in every twenty minutes 
which means from six to eight revolutions in one hour. Grinde1 
operation is governed entirely by observation of the ashpit. Th: 
top of the ash bed is kept above the top of the rear wall air boxe- 

To prevent the formation of clinker masses in the ashpit and 
to cool the clinker rolls, water is introduced above the rolls. Upper 
grate box tops having a down-turned projecting lip are installed 


to operate the rolls continuously. 
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under which lip is placed a horizontal spray pipe perforated with ach boiler is equipped with eightees 
quarter-inch holes six inches apart. This pipe introduces the water — nine on each side. These soot blowe1 ited t 
high up in the ashpit and quite effectually prevents the formation day with the dampers opened wid 
of hard clinker masses. The introduction of water high up in the In the past boilers have been taken off for cleaning epai 
ashpit tends to quench the ash before combustion is as complet ter 30 to 45 days of servir Hut if xpected tl 
as could be desired, thus increasing the amount of combustible — service periods will be from 90 to LOO d T 
in the ash \t the present time this seems to be the lesser of two to some slight modification of the y ‘4 
evils, The sprinkling system requires about fifty gallons per minute of the performance « 1U ( | 
for each boile dr ! ri) tak 10 14 | 
AsH HANDLING AND SAMPLING 
The clinker grinders discharge into firebrick-lined reinforced- - ce y \ VY 
on GA ec ea \ 
conerete ash hopper ith an approximate capacity of 60 cu. yd x \A 
These hoppers will hold the refuse of from one and a half to two a Sa N 
days’ normal operation. It is the regular practice, however, to A ‘ 
remove the refuse from all working boilers twice a day \ / ‘ came 
\ sample of ash from each boiler is taken every ether day \ " / P PNT 
gross quantity of about 400 Ib. is taken from the total 24-h1 dump \ } t\ 
1 each boiler, the sample being taken from six different points \ ew Ss ae ee ee 
in the pile ,~ ata depth of about three feet below the s iriace ¢ Nhe " \ / f “S ’ 
pie. The whole sample is then hand-crushed nd quart ed ‘| = j 
intil about three pounds remain, which sealed in a containet = | 
ind sent to the laboratory to br nalvzed for combustible Phi . } 
method of analvsis is in accordance with the specifi iftions of ti / 
American Society for Testing Materials 
BoILE! \ 
Vhetr ‘ present oilers t Babcock & Wileox 
dru tv} IS tubes | by 51 wide, with 20,876 sq. ft 
heating surface d with the so-called “Alert” baffling Phe 
OS tubs ( ! 102 ¢ lating hes ¢ 
H 
| 
\ re 
4 \ iin 
{ . \ \ IS 1 thick. Sil-O-Ce nd mil rd fill t 
i a > ae a AOE ee Bee = The <a ‘i 1] 
= ma! 
te] NK ri 13 Di being u | 
eee did not ! gol a SH 
val] tur e practi 
- | 0 5 BO 55 | iperhy rs | t tube | | he 
‘4h . « -- > 2»! first lp Considerab! ible | xperience 
. e OCALIS ficient superheat The 1 | superheat il 
Va ly EI AN Vel y F Five Gas e Wod I 145 deg. | seld en eX iT Che | rs 
' Bou ! nstalled this sum r will have the superheaters located above 
the sixth row of tubes vith thi ingement no troubl 
e uptake headers with the drun king 1020 tubes in leficient. superheat is ai pated 
hig. 33 cross-section of the boiler and setting. It will There is one foreed-draft ! ever ; | 
ted that the combustion space is large The present settings the radial-flow tvp 1 | ‘ capacit PO ODD 
n 0.345 cu. ft. of combustion space per square foot of heating ( ir per minute at a maximum statie pressure of ¢ t 
and those to be installed this summer will be the same I ins are driven through reduction gears by 420-hp irl 
boiler has two water columns with high- and low-water Each fan turbine is provided with a speed controller tute 
whistles. When one of these alarms sounds the operator riations of steam pressure in the main head Ordit ly 
nes the feed regulators for possible sticking, and if necessary ontrol of the stoker air other than that provided by the automat 
out and uses hand control until repairs can be made. If  forced-draft-fan speed control is used, although individual wind 
egulator is found to be all right he checks up the feed pressure box damipe rs are provided that mav be used in ease of emerg 
necessary starts another pump or puts on the auxiliary feed There is one main foreed-draft duct, 9 ft. 6 in. by 15 ft... runniy 
we temperatures vary from 2500 to 2800 deg. fahr.: at beneath the firing-aisle floor, from which all stokers are supplied 
») of the first pass this approximates 1000 deg. fahr., between This duct is provided with sectionalizing dampers located id 
econd and third passes it is 530 deg. fahr., and the exit gas way between the fan inlets At each boiler a branch duct runs 
verature varies from 450 to 480, usually being about 470 deg from the main duct to the stoker wind boxes. The duct svstem 


lig. 4 is a chart showing the temperature range and gas 
ities through the boiler. Typical temperature and CO, 


verses are given in tabular form in the complete paper. 
lagging on the boiler tubes is slight and has never been sufficient 
ause trouble. The use of distilled make-up water eliminates 
ible from seale and consequent tube renewals. The total com- 
tercial operation of the seven boilers now installed has been approxi- 

itely 39,922 boiler-hours up to February 1, an average of 5703 
ir. per boiler and but two tubes have been replaced. 


«in. sheet steel made practically airtight without welding 
The generator-cooling-air discharge is carried to the main ait 
supply duct from which the fans take part of their supply. In 
addition to this, large openings are provided at the tops of the fan 
chambers through which air may be drawn from the top of the 
In winter the openings between the fan chambers 
This is done to prevent 


is of 


auxiliary bay. 
and the boiler-room basement are closed 
freezing of piping due to drawing large quantities of air from out- 
doors through the boiler-room basement 
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Fig. 5 shows the hourly variation im boiler-room operation over 
4“ typieal 24-hr. period. Fig. 6 shows the average efficiency, rating 
and gas temperature for all boilers for the period from July, 1921 
to February, 1922 


This clearly shows the steady increase in effi- 
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Vor 4 No. 5 
the venturi-meter readings: whieh have been used as a tasis for 
all results given wy this peper. 

There are three 4-stage [500¢ p.m. turbine-ditven centrifugal 
boilerfeed pumps, regulated to maintain a pressure in the feed 
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Note The points on this curve are the averages of averave we 


ciency as conditions were improved and as the operating force 
became more familiar with the equipment. The low point at the 
beginning of December was due to a period during which there was 
considerable trouble with clinker. 


PrIpInc SYSTEM 








= ecember ~ Jan ry ax F 4 = 
tars I 
So cs 
¢ PerPoRMANCE PoR Att. Borters 
klv efficiencies for the individual boiler hen the viartatios st SWIRG pon 
system of 350 Tb. per sq. in. One pump & sufficient to supply t 











November 


total feedwater for Pa | load ot about 60 000 kw 
Condensate from the main unit goes first to a surface heater wi 
its temperature is raised about 4.5 dew. fahr 


by the transform 





rABLI OBSERVATION OF DISSOLVED OXYGEN IN BOILER FEEDWATE! 
The piping system for boiler feeding consists of a main PARTS PER 1000 BY VOLUMI 
and auxiliary header. The main header runs below the 
firing-aisle floor and between it and the foreed-draft duct. Head Tar Roiler-Feed Ta 
A feed line is carried up each side of the boiler (these — ie i 
boilers are provided with feed connections at both ends of rhe | 
the drums) and is controlled by globe valves at the boiler- — Temp.,Dew 1 D Di Dew. Ps B ' 
room floor level. Automatic boiler-feed regulators are is O ; a 
provided on the feed lines at the boiler drums, part being =— — 
Stets and part Copes regulators. The auxiliary header W) i r 
runs over and at the rear of the boilers. The auxiliary 101 2.10 165 2) 186 
feed line on one side of each boiler is provided with a ses di = : a aed 4 
by-pass through the automatic controller, that on the other an 89 4 : ne - : ‘ 
side being provided with hand control only. The boiler- 105 » lat 1.45 1 “on 
feed system in general is described below. 106 1.4 14 2) 19 . 
The piping system was installed in accordance with the ore a . ; oe : “ ns ce . 
general piping specification given in the complete paper. eee a : 
FEEDWATER SYSTEM " pon : 
The feedwater cycle is shown diagrammatically in Fig. 7. | ss na 
All water in the system is distilled. Make-up water is sane nis : 
provided by two evaporators of the double-effect, dry- 2) 200 0.4 > 
tube type. Water from the evaporators is pumped (0) 201 
directly to the head tanks, above the barometric con- | poem 0. 
densers, which serve as feedwater heaters. The average rd aos nae r 7 
make-up required is about 1.9 per cent of the total amount | Mean 193 (34) 0.766 
flowing in the system. The tail pipe of the barometric ——— — 


condenser is sealed in the boiler-feed tank from which the 
feed pumps take their suction. Two V-notch meters are 
provided in this tank; one measures the water going to the feed 
pump and the other the overflow. All overflow from the system 
is piped to the boiler-feed tank so that it is recorded by this meter. 
Overflow from the boiler-feed tank flows to the main storage tank 
mentioned below. There is some variation between the water 
quantities recorded by the venturi and V-notch meters, but it is 


Figures in parentheses indicate number 


of observations at given temperature 


and turbine-oil cooling 
condenser serving there 
ture is increased about 


water. It then to 
as a circulating medium, and its temper 
32 deg. fahr. From the evaporator col 
denser it goes to the head tank and then through the baromett 

condenser. The exhaust from the house turbine and that part 0! 
the exhaust from the auxiliaries which is not used in the e\ 


goes 


the evap 


nor 
I 
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TABLE 4 OPERATING FORCE FOR THREE EIGHT-HOUR SHIFT The evaporators have in general giver tiafacts ervics 
vo nayEwee Thev are so connected that either river o1 aecyp well water 1 bye 
per shit , j ‘ 
rith lunit 2 unit Dutic used Phe river water, although verv dirty, was found t y 
eT l l Responsi for the proper operatior le e senle-forming <alts th, 1 +] it from (hye vel]. , i therefore 
ind ma'ntenance of all botler-room appar : : 
tu ind coal and ish handling ’ ten generally ised Phe eects re re ersed ‘ ‘ I 4 ! 
soucr Operator ! In general charge of boiler operatio minimizing scale formation The thermal efficieney of 1 
alt ' } } t ZLenort t bole 1! } 
m at. Repos : tors is practically 100 per cent, and with the modif 
1 eT 
- op ‘ Each operate two boiler includ Heme m cle tj thought thev will vive no 
toker clinker grinder damper et \\ iter quatliti throughout the « ele rs \ 
t | | Oper oot blowers on ca I ' 
nce 4 the shift wultiple ; tine conductivity met: ' | 
i Weigt 1 distribut ; ed t bserve the 
pt pit ill 
i ! to |] i y 
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rs is here condensed, bringing the temperature of the mixture to has as vet been detected. but much useful information on. the 
out 205 deg. faba periormance ol the evaporators has been obt uned 
rhe storage tank employed has a capacity of 200,000 gal. and It has been found that dissolved oxygen in the feedwater tends 


erves to take up fluctuations in the demand for feedwater and to — to pit 


the boiler drums. 
provide a reserve supply for emergencies. 


It has also been determined that this 
pitting takes place during banked periods, there being practically 
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none when the boiler is active. In order to decrease the quantity 
of dissolved oxygen to the lowest possible point, all parts of the 
feed cycle are effectually sealed against air. The feed temperature 
is maintained at 205 deg. or higher to drive out the entrained air. 
Further experiments are being carried on to determine whether 
a lower feed temperature with a higher vacuum in the barometric 
condenser will improve this condition. 

Fig. 8 shows the relation between temperature and oxygen con- 
tent as observed at Colfax. Table 3 gives the results of observa- 
tions of dissolved oxygen in the boiler feedwater taken from the 
condensate-head tank and the boiler-feed tank. 


























TABLE s§ TYPICAL HEAT BALANCE DATA—COLFAX STATION 
October November December | Janu 
Coal as fired, B.t.u. per 13,159 13,198 13,2855 
Ib 
Ash, us fired, per cent 9.25 9.37 | ols 
Moisture, as fired, per 
cent 4.45 4.12 ] 01 
Inlet air temp. deg | | 
fabs 70 70 70 | 
Exit gas temp. deg] | | 
fahr 465 it} | 17s 
Carbon as fired, per] } | 
cent 72.20 72.49 72.86 7 
Hydrogen as fired, per 
cent 4.92 1.05 1 OH 
COs, per cent O5 10.3 } 11.2 
Combustible in refuse | 
er cent 2Zb.40 20010 "OD 
| | 
B.t.u. |per cent] B.t.u. [per cent; B.t-u. [per cent) B.t.u 
| } | 
| 
Heat absorbed by | 
boilers |} 10,204 78.00 10,189 77.20 10,202 TOS 10,22 
Moisture loss 55 0.42 51 0.38 is 0.36 rt) 
Hydrogen Joss 45 4.14 547 4.14 p22 4.16 48 
Stack loss. . 1,713 13.02 1,585 12.01 1,522 11.46 1,502 
Ashpit loss $82 3.06 558 4.23 | 140 3.69 479 
| 
Heat accounted for |} 13,059 99.24 12,930 97.96 12,514 0.47 12,810 
Heat unaccounted for 100 0.76 205 2 O04 | 4659 ,.53 367 
ta | 13,159 | 100.00 | 13,198 | 100.00 | 13,283 | 100.09 | 13,177 








Tables 4 and 5 show the personnel of the boiler-room organiza- 
tion with one unit as at present, and as it will be when a second 
unit is installed. 

Table 6 is a summary of boiler-room operations for the month 
of December, and Table 7 a recapitulation for the six months, 
August to January, inclusive. 


The heat balance for the station is worked out daily Table 8 
shows the averages of the heat-balance figures for the months of 


October to January, inclusive. 
CONCLUSIONS 
In considering the results given in the paper the following points 
should be borne in mind: 

a The operating results given are from the records of the 
operating department of the Duquesne Light Company 

b The plant is not equipped with heat-reclamation equipment 
such as economizers or air preheaters 

c The efficiencies given are not test results but have been made 
with the regular operating force and can be maintained 
year after year. The results are good but do not repre- 
sent the best performance possible with the equipment. 
Some further improvement is expected as the operating 
force becomes more familiar with the equipment 

d The amount of combustible in the ash is high, but as ex- 
plained above, the necessity for early quenching of the 
ash to prevent clinker makes improvement in this respect 
doubtful. In the light of over-all efficiency the slight 
excess in combustible is a lesser loss than the formation 
of hard clinker masses would occasion. 
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The lowest stream flow ever recorded was 6900 sec-ft., which cor- 
responds to a load of 43,125 kw. under the proposed plans for the 
development. 

The greatest fluctuation in any stream in the Southeast probably 
occurs in the Tennessee River. The United States Government in 
planning a development at Muscle Shoals recognized this fact 
and contemplated an installation of 400,000 kw., only a portion 

of which can be depended upon for continuous power. 
According to the hydrographs of the river at this point, 
- the amount of strictly primary power at Muscle Shoals 
averages about 100,000 hp., and even this figure is based on 


se the assistance of some steam capacity which must be 
@ a maintained. It is a source of considerable regret to 
: engineers who are familiar with the Tennessee River to 
905 read in the press of the enormous amount of power 
allotted to Muscle Shoals development, usually stated as 

9 1,000,000 hp., and the consequent misleading of the genera! 
i public on this much discussed project. The development 


has distinctly a stream-flow characteristic, the discharge 
71 of the river varying widely from month to month, and more 
markedly from year to year. The contemplated capacity 
of 400,000 kw. at Muscle Shoals could be operated under 
full load only at widely separated intervals, since the river 
flow does not equal this amount of power except on an 
average of less than thirty consecutive days per year 
In Fig. 3S are shown hydrographs of the Tennessee 
River at Florence, Ala., for the year 1906, which is the 
maximum water year recorded, and for 1904, which is 
| the minimum water year recorded. It will be noted from 
the curve for 1904 that for a large part of the year the flow 
at Dam No. 2 would have produced only approximately 


m3 50,000 kw., while in the maximum water year, for a large 
11.40 part of the time, the flow falls below 200,000 kw. In 
__364 — studying the hydrographs of this stream covering a period 
a of approximately thirty years, the years 1900 and 1907 


9 have been found to represent about the average conditions 
of river flow. The hydrographs for these two years are 
shown in Fig. 4, and it will be noted that the continuous 
output that can be depended upon throughout these 
average years is in the neighborhood of 100,000 kw 

In Fig. 5 is shown a powergraph of the river for four consecutive 
years, 1912, 1913, 1914, and 1915, which are typical years, based 
on an installation of 400,000 kw. capacity, as proposed by the United 
States Government at Dam Site No. 2. It will be noted that in 
each of these years except one the stream flow at some times falls 
below 100,000 kw., and that only at widely separated intervals 
does the stream flow equal or approach the 400,000-kw. mark 
It can be seen from these hydrographs that the statement of one 
million horsepower which has appeared in the press repeatedly, 
is @ gross exaggeration of the output to be expected from the plant 
at this location. There are many undeveloped water-power sites 
in the Southeast which can be developed on a commercial basis 
to much greater advantage than the development at Muscle 
Shoals. 

From the foregoing it can be seen that the Southeast is open for 
great industrial development, as it either has or can develop the 
necessary hydroelectric power, and enjoys the natural advantage 
of an even and salubrious climate, together with a very large store 
of raw materials in both its agricultural and mineral resources 


| 100.00 


Results of an investigation made by the U. 8. Geological Survey 
in 1921 show that the total water power developed in the United 
States is now 7,852,948 hp., the figure representing the capacity 
of the water wheels installed in plants of 100 hp. or more. Ther 
are 3116 such plants; 79 per cent of their total capacity is in public 
utility plants and 21 per cent in manufacturing plants. Undeve! 


oped water-power resources are shown to be a minimum of 27,943,000 
hp., based on low-flow data. 





























Modern Shop Practice in the Building of 


Revolving 


Details of Special Machines Developed for the Work 


Flat Cards 


Production Cost Per Unit Lowered by 


Efficient Shop Arrangement, Careful Machine Designing and Standardization 


By F. E. BANFIELD, JR.,' 
EFORE taking up the details of manufacture of the modern 
revolving flat card, it may be of interest to trace briefly the 
development of this machine in order that one may better 
appreciate the extent to which the art of its manufacture has been 
developed 

The primitive method of carding or cleaning cotton fibers was 
by means of hand cards which consisted of brushes made of short 
pieces of wire instead of bristles, the wires being fastened into « 
sheet of leather at a certain angle, and the leather fastened into a 
flat piece of wood about twelve inches long by five inches wide and 
provided with a handle. The cotton was spread upon the sur- 
face of one of these ecards and then combed with another until 
all the fibers were straight, after which it was stripped off in the 
form of a roll. 

The first attempt to card by the rotary motion of a cylinder was 
covered by the English patent taken out by Lewis Paul in 1748, 
but it was not until 1790, when Samuel Slater, an Englishman who 
had settled in Pawtucket, R. L., built the first cards to be operated 
in this country that carding or cleaning cotton fibers by machine 
was introduced here 


In 1857 Evan Leigh produced a card embodving all previous 
] | 
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Mopern Revoivine Friar Carp 


developments and having the additional advantage of being 
equipped with a mechanical device to automatically strip the tops 
or flats. This type, known as the revolving flat card, was destined 
to come into almost universal use and is today the standard of the 
world for carding cotton fibers. Although many modifications 
and improvements in the construction of this machine have since 
been made, its fundamental features remain the same. 

In Fig. 1 is shown a revolving flat card as it is built today. While 
there are several different makes of these machines, varying some- 
what in details of design, the essential features and characteristics 
ire the same in all. 

[t was not until the year 1884-1885 that American manufacturers 
came to realize that the efficiency of this type of card was 
at least 100 per cent higher than the best of the wooden-top flat 
cards. As soon as this advantage was made apparent to mill 
owners the demand for these cards became large, and during the 
next decade English cards of this type were brought into this 


Superintendent, Saco-Lowell Shops. Mem. Am.Soc.M.E. 
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country by the shipload. It therefore became necessary for 
the American machine manufacturer to adopt this new design for 
his product in place of the old-style machine, in order to compete 
successfully with the English builders. He was not prepared to 
manufacture this radically different and highly developed machine. 
Many of its component parts were so designed that they were not 
readily adapted to machining on standard commercial types of 
tools. A start was made by purchasing from England such ma- 
chines as were available, but it soon became apparent that it was 
up to the American manufacturer to devise and build special- 
purpose tools and equipment if he hoped to succeed against the 
I-nglish competitor. 

It is the purpose of this paper to show some of the results of the 


efforts in this direction by describing some of the more important 
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CYLINDER MoLpING FLooR 


machines which have been developed for this work. In designing 
these machines the one object which has been constantly borne in 
mind has been that they must not only do the work cheaper, but 
it must be of better quality. 

One of the first requisites for economic machine-shop production 
on a quantity basis is carefully molded uniform castings; other- 
wise satisfactory work cannot be obtained from the jigs and 
fixtures employed in holding the castings for the subsequent ma- 
chining operations. For the average card casting with its more 
or less deep draws and flanges, the stripping-plate type of molding 
machine has been found best suited. An iron pattern once proverly 
fitted to a stripping plate is good for almost a countless number of 
castings, and thus made their accuracy in no wise depends upon 
the skill of the molder. In fact, an ordinary laborer can in a few 
days be taught to make as good castings from a stripping-plate 
pattern as a skilled molder who has served his time in a foundry. 

Developments in molding machines in recent years have made 
it even possible to adapt the cylinder and doffer patterns to strip- 
ping-plate machines and in Fig. 2 we have a view of the cylinder 
floor showing some of these machines and illustrating the method 
by which the molds are built up. This equipment consists of four 
jolt stripping-plate machines, the drag, the cope, the core and cheek, 
the first two being seen at the center and the right of the photo- 
graph. The molds are shown from the right to left in their succes- 
sive stages of completion. To provide for the flanges on the inside 
surface of the cylinder, the core is built up in four sections, one of 
which is seen suspended from the overhead crane by which it is 
handled. Each section is built upon a cast-steel arbor which serves 
as a means for handling and also provides a support for the upper 
cores. After the cores are in place the cheek is lowered into posi- 
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tion and the mold is then closed with the cope and ready for 
pouring. This is done through 
through the cores and thence through radial gates in the drag to 
the evlinder wall. 

Fig. 3 isa view of the card-side floor showing the pattern mounted 


a central sprue passing down 


made 
from this machine while the copes are rammed up on the plate at 


stripping-plate machine at the night. The drags are 


the left In the foreground may be seen two drags ready for the 
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Over 70,000 molds have been made from this 
pattern and it is still in serviceable condition. 

After pouring, the molds are shaken out over gratings in the 
floor, through which the sand falls into hoppers located in the 
basement. Serving these hoppers is the sand-mixing machine or 
car, shown in Fig. 4. A hopper is located on the right from which 
a slow-moving feeder delivers the sand to the hopper of a bucket 
elevator mounted on the car. This elevates the sand to the mix- 
ing machine where it is riddled, tempered and mixed and then drop- 


cores to be set. 








ped on to a belt conveyor which delivers it to the bucket elevator 
at the left ready for the hopper over the molding floor above 
This sand car is operated on a track, running the length of the 
foundry and so located that the car serves all of the hoppers ir 
the bay in 
the laborious work of shoveling the sand and it also mixes 


which it operates. This equipment does away with 


and pore 
pares it much more thoroughly than is possible by hand. thereby 
producing not only better but cheaper castings. 


] 


For transportation of materials, an electrically operated 


Not only are the cars electrically 





raul system has been installed 
being 


<witches 


ire also operated in this m 


driven but the inner 





( ' Re | LA 
trolled by button in the operator's cab Spe 
uranged with ladles for carrving the molten tron from the 
to the molding floors, and arranged so that v 
ladle for pouring is done by the operator of the 
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CYLINDER Dritting MacnHini 
has aided materially in reducing the cost of transportation as wi 


as increasing the capacity of the foundry by speeding up the wor 


MACHINING OF THE CASTINGS 


Upon the solid construction, the true running and the perfect 
balance of the card cylinder, depends to a large degree the succe- 
ful operation of the card. Its surface is covered with card clothins 
which in turn is set to run but a few thousandths of an inch aw: 
from the surfaces of the lickerin, the flats and the doffer, and it 
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When bored or milled out the evlinder is taken to the} 


essential that this small clearance be accurately maintained iD cen ug 
therwise serious damage might result to the clothing Thi lathe (Fig. 6) where it is held by the bored end na ! y uy 
evlinder has a diameter of 50 in.. a length of 40 or 45 in according eut is taken across its outer surface To conve n ick if the z 
to the width of the ecard, and runs at a normal speed of 165 turn of this machine, it may be of interest to state that the he { ul 
per manute It is the largest of the parts entering i ito the assembly Rt wk spindles are both 30 in. in diameter, the for r carrving 
of the card and its machining operations are such as require the ariving gear © it. in diameter Phe spindles are of cast iror i 
ise of several of the special single-purpose tools heretofore met run in cast-iron bearings, which | » weal 
tiotad during ten years of continuous service. 1 cart 
Phe first operation on the evlinder consists of squaring up and x wols aced at equal inter t t put 
boring out the ends to receive the «spiders For a long time thi one —r of the length of the evlinder, tl ent ria eng 
was done on boring out lathes designed and built for this purpose hed by this movement 
In England, several of which were purchased and brought to th \ spider is the iriven int end t ( 
country ecurely bolted and doweled in’ plac The | re ther 
Then in order to obtain an increased productiot and at the umned - receive t I t, Ww pre Linto } 
sume time eliminate the possibility of inaccuracy, it was decided horizontal power press, 0.005 1 being wed ( 
that a milling machine was the type best suited to produce thes rit As a further precaution dowel pin is dri g 
results Accordingly the special machine shown in Fig. 5 was the hub of the spider and shaft at the driving end ethoad 
designed and built for this work. The evlinder is held on an ey of construction obviates any possibility of the shaft | ng 
panding arbor or chuck, one end of which carries the feed gear from long-continued operati | insur true-ru x Le! 
corresponding to the rack of the ordinary milling-machine tabl It is then mounted on it CATITES TT sper Hnishing lathe 
Phe cutters are mounted on the inner ends of two spindles, one or are CONTINUOUS Chip Is t 1 e end t r with 
each side of the machine, these spindles, in turn, being driven by single tool, after whi eady to be drilled le 
r gears from motor-driven cross-shaft at the rear. The plugs which are driver ts surhi nd to whiel clothing 
<pindles are mounted in quills so arranged that they may be fed eked. This drilling operation is performed i rizontal 
Into the ends of the evlinder to the desired depth iiter it has been gang drilling machine shown in Fig. 7 Che drill tie r 
rolled into place \ sliding-drive pinion is then moved into mes! the flat type and so shaped as to drill and ream tapered hole 
vith the feed gear on the chuck; this pinion being driven from the suitable for receiving the wooden plug 
cross-shaft shown on the side of the machine \ tight and loos Miter plugging, the eylinder is carefully grou t sper 
pulley on this shaft receives a belt from a pulley on the motor ylinder grinder. Operations on the spider, consisting of boring 
shaft, the feed being started and stopped by the shifting of this nd reaming the hub, of turning the outside circumference t 
belt Phe arbor on which the cylinder is mounted is held in posi- — “!4° and of lacing one side of the rim, are done on a boring mill 
tion in the horizontal U-shaped bearings of the machine by means °@pped that all of these operations may be performed at one set 
of the steel wedges shown. The photograph shows the eylinder  "!S Of the work 
ready to be rolled into position. The head carrying the cutter FINISHING THE SHAFTS 
spindles is adjustable and when once set for a certain diameter of The shafts used in the cylinders and doffers are of east iron and 
cutter, work of uniform dimensions is produced and is not dependent — each end is finished to three different diameters. one to fit the nider 
on the care of the operator, who merely loads and unloads the one the bearing, and the third, or outer one. the puller For 
machine This machine is capable of finishing one evlinder per rough-turning these shafts the special machine s nin Fig. 8 
hour, one-third the time required on the previous lathes Wis developed to turn both ends of the shaft at the « ; , As 
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Fig. 12 


FLEXIBLE-BEND MILLING MACHINE 

will be seen, the central head carries a hollow spindle driven by a 
gear on the main driving shaft at the rear of the machine. On 
each end of this hollow spindle is mounted a special concentric 
chuck for centering and gripping the casting to be turned. The 
tailstock spindles, one at each end of the machine, are arranged in 
horizontal turrets or drums which may be rotated in their respective 
heads and whose axes are located below that of the driving spindle. 
These turrets are also fitted with a rotating center drill, the driving 
gears of which are thrown into mesh as it is moved up into line 
with the axis of the shaft. The third position of the left-hand 
turret carries a stop which locates the work in the machine, while 
the corresponding position of the right-hand one is provided with 
an opening through which the work is passed into and out of the 
machine. Each carriage is provided with a front and back tool 
block, the former carrying two turning tools, while the latter carries 
a single inverted one. Thus, three tools are in operation at each 
end of the shaft, one for each of the three diameters. 

The shaft then goes to a lathe equipped with two carriages, 
each of which is fitted with a tool block arranged with tools for 
squaring the shoulders to length. It is then ready for the grinder 
where both ends are carefully ground to size. After cutting the 
keyway for the driving pulley with a vertical end mill, the hole 
for the oil screw is drilled and tapped in the end and the shaft is 
completed, ready to be pressed into the cylinder. 

The operations of finishing the doffer follow closely those of the 
cylinder, the rough-turning being done on the machine shown in 
Fig. 9, which greatly resembles the cylinder roughing lathe (Fig. 6). 
After the spider and shaft are in place, the doffer is drilled, ground, 
and balanced in a manner similar to the cylinder. 

The sides and arches of the framework of the cards are finished 
by special machines since the successful manufacture of these parts 
requires close adherence to accuracy in order to insure interchange- 
ability and to reduce to a minimum the fitting required in the erect- 
ing room. In order to secure a straight and even surface on which 
to erect the card and attain proper alignment of the bearings, the 
top surfaces of the sides are further finished on a special planer 
type of grinder carrying a vertically mounted motor-driven ring 
wheel. 

The arch which is that portion of the frame carrying the stands 
which support the flats and their driving and adjusting mechanism 
as well as the sheet-iron casing below them, is by the nature of its 
design, the most awkward as well as one of the most important parts 
of the card to machine. The proper settings of the different parts 
require the accurate location of the various spottings on which the 
stands are mounted. The first operation after squaring off the 
bottom of the feet is the milling of the outer rim, this being done on 
the machine shown in Fig. 10. The rotating drum carries a pair 
of these arches, one right and one left hand. As this drum rotates 
slowly the circumference of the rim of the arch is carried past the 
cutter, plainly seen in the photograph, while below this cutter, 





two face mills so located as to mill the 
the rim. Means are also provided for 
automatically changing the space between these two cutters to 
allow for the thicker portion of the rim on one side of the arch 
The final operations on the arch are accomplished at one setting 
on the machine shown in Fig. 11. The casting is clamped to the 
table in a horizontal position on its back and the pair of cutters 
mounted on the horizontal slide at the left side of the machine serve 
to mill the spottings to which the arch stands are bolted, while the 
pair of cutters carried on the vertical head in the center of the 
picture finish the spottings on both sides of the flange. In addition 
to these milling operations, the holes for the capscrews securing 
the stands in place are drilled and tapped. The table of the 
machine is revolved by hand to its successive positions under the 
horizontal cutters, while the vertical milling, drilling and tapping 
heads are free to swing about the central axis to any desired posi- 
tion. 


but hidden from view, are 
inner and outer sides of 


The locations of the various spottings and holes are all 
determined by tapered slots in the rim of the table into which plun- 
gers, mounted on their respective heads, are thrust 
spotting or hole to be finished. 

Against the outer rim of the arch, the flexible bend, over 
the flats travel, is held by its adjusting blocks. It is 
that this bend be close to the milled surfa 


to locate the 


whicl 
essential 


ind its sick Ss 


ce ot the aren 











must therefore be true and even. The finishing of these sides 


accomplished as in the case of the rim of the arch, by feeding tl 
bend between two properly spaced face 
scale from both sides of the ea 


tion is shown in Fig. 12. 


mills and remo 
sting at the same time. This oper: 
It will be noted that this machine is « 

type similar to some of the continuous milling machines which havi 
been recently developed, where the loading and unloading is carried 
on while the machiie is in operation. A rough casting may be 
seen entering the cutters, while in the rear the finished one is just 
coming into sight. in the cut 


The cutters are hidden from view 
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The Value of Clean Blast-Furnace Gas 
Savings Resulting from the Use of Clean Gas in Hot-Blast Stove and Boiler Operation 
Superiority of Dry Cleaning Over Wet Cleaning —Possibilities Held Out by the 
Electrical Cleaning Process 


By N. H. GELLER PHILADELPHIA, PA 


HIRE are so many factors entering into the general problem Mr. Diel nclusions, drawn fi il gat 
of making iron from iron ore that the blast-furnace super- huis dat vere that at 1913 prices the following savings wer 
intendent is often at a loss to determine which of all of thes 11 
is most important. The experienced operator has undoubtedly ah 
long ago arrived at the conclusion that many contingent, equally ¥ tons 
important factors make up his general problem, and looks for no Now in none of these figures was anv consid 
panacea to remedy all his ills mPorme operators, having tried several ere ed ‘ ‘ tove ‘ the more continuou 
remedies, and having failed to find them as effective as originally because of a decreased number of cleaning periods, or of tl y 
supposed, have despaired of discovering in the future definite ( to better combustion and other beneficial results when using 
specifies for blast-furnace troubles. Such operators are few today lean gas in the boilers. Unfortunately, no really determining dat 
and will be fewer in number tomorrow } e been m cl lable to enable us to determine ist what ic] 
Steel ind fuel h e made our country trong ind powerful among SAVINGS might hy It is evident. nevertheless, that they must be 
nations. We must look to our continued supremacy in these to ¢onsiderable, as to them must be credited savings (1) in checker 
maintain ourselves in that eminence of world power to which they brick in stove 2) in stove linings, (3) In combustion-chamber 
have helped to raise us. This supremacy, however, can be main- — brick, (4) in boiler-setting brick, (5) in boiler tubes, (6) in boiler 
tained only by the most careful conservation of all our fuel resources fuel, and (7) in labor cleaning outside of boiler tubes 
that it may be possible for steel men to produce the sinews of Interesting data on boiler efficiencies were given by Mr. Di 
world industry with the minimum expenditure of power in the paper already mentioned, and results which he has tal 
Our geologists tell us that we are reaching the end of our known — indicate that when burning clean gas the average thermal effi 
fuel resources, and that at the present rate of consumption the was 66.1 per cent. while when burning raw g¢g it was 62.3. 1 g 
nd is measured by scores of vears and not by centuries. In view gain of 3.8 per cent wl burning clean ga Since, how t] 
uch a condition, it becomes not only the advisable business — ¢Jean-gas tests were rut er the b r tubes had been 
policy to effect a rigid conservation of our fuel resources, but the the whol ler put in good 1) hviou impr 
or part of duty also. Such conservation can be effected in a ist how ich ¢ y o the irning g 
rge measure by steel men. Each stage of steel making requires it It mav be said. however. that the results indicate cleat t} 
huge quota of fuel. In each stage of steel making savings can be saving is to nrocured whet rning n gas. since 
ecured | dirt trom t tubs v gas mad ' 
We are especially interested at this particular moment, howeve1 to get the high eff Su nelu ed 
vith the consideration of the savings to be effected by the cleaning by other tests reported bv Mr. ID lin which i g 
blast-furnace g lo this specifie consideration, therefor w gas had 19.8 cel v) 
der e discu n will be confined burning clean g ¢ 
: 51.2 per ! 
Pur VALUE oF CLEAN G IN STOVES » BorLeRs 
| value of clean gas nst dirty or raw gas has beet Dry V1 Wer Ou = 
demonstrated that it might seem superfluous to most blast Now if it 1 needed, by force of common pt 
nace men to start any discussion on such a score The policy s can be used for argument, that clean gas is to be preferred above 
ir largest and most progressive steel companies has been defi dirty gas in stoves and boilers, there remains but one other question 
ely established by the expenditure of millions of dollars to install to be answered: Shall gas be cleaned by a wet process or a dry 
ners, so that raw gas may not be fed to the boilers and hot — process? 
ves Heat Value of Dry-Cleaned Gas. Suppose we consider the opera 
If the gas issuing from a blast furnace were a small item, over- — tion of a 500-ton furnace here in the Birmingham District If every 
king its importance might be permissible, but the facts are thes ton of iron required 2500 Ib. of coke, the total coke tonnage per day 
| Forty-eight to fifty per cent of the thermal value of the coke will be 625 tons If we take 48 per cent of this to be in the rm Ji 
irged into the blast furnace issues from it in the form of latent gas, then 301 tons must be used for fuel purposes outside of the fur 
d sensible heat of combustible gases. nace Here is presented a possibility for control that should result 
2 Thirty per cent of the gas generated is used for increasing th n savings 
perature of the blast. Now there will be about 170,000 cu. ft. of gas generated per tor 
») Sixty per cent of the gas is used in boilers or engines for powe1 of iron made At a 500-ton furnace this would give 85,000,000 
Consider for a moment what clean gas will do for hot stoves cu. ft. of gas per day, 3,540,000 cu. ft. of gas per hour, or 59,000 


\t Duquesne® tests were made on hot-stove operation using gas in — cu. ft per min. at 29.92 in. of mercury column pressure and 62 deg 
ree different conditions. The results obtained as given in Table 1, fahr 


at least interesting. Assume the gas has a percentage analysis as follows: CO 12.5 
rABLE 1 AVAILABLE HEAT IN CLEAN AND DIRTY GAS CO, 25.4; Ho, 3.5; No, 58.6. Assume also that the temperature 
Dust Moisture the gas in the mains is 400 deg. fahr. and the moisture at standard 
content content Temp. of Available ; * oe . 7 
grains per grains gas heat conditions 1s 35 grains per cu. It. 
Kind of Gas cu. ft per cu. i deg. fahr. per cent The thermal value of the gas depends on (1) its latent heat of 
Raw gas 3.0 35.0 400 77.03 . o\ : : r 4) 
Partly clean gas saturated 125 74.33 combustion and (2) its sensible heat; and if the products of com 
Clean gas 0.2 7.98 70 79.51 


bustion escape at, say, 600 deg. fahr., there will have to be sub- 
President, Gellert Engineering Company. tracted from the total heat the sensible heat of the escaping products 
A. N. Diehl, Burning Blast-Furnace Gas, Proc. Am. Iron & Steel of combustion. 


i pg 315. : Latent Heat. First consider the thermal value of the gas. 

A. N. eh], A.I.M.E. c., 1913. ah ‘ ; ; ; ; 

Aes iehl, A.I.M.E., Dec., 1913 x, eee 2 = lable 2, the author believes, is the first published attempt to 
Abridgement of a paper read before the Birmingham Section of Tue . 

\MERICAN Soctery oF MEcHANICAL ENGINEERS, Birmingham, Ala., Octo- assemble the data given from a number of sources sO as to collect 

ber 28, 1921. the most probable values of the constants involved In addition 
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values have been calculated to correspond to a temperature of 62 Specific heat of CO, (0°00 0.2140 
deg. fahr., the temperature at which most technical gas caleulations Total sensible heat at 400 dee. fahr. = 0.2140 * 500 & 400 
re made. 12.800 B.t.u 
By the aid of this table it now becomes a fairly simple: task to Specific heat of CO. (0°62 O.1936 
develop the latent-heat value of the gas which is being considered Total sensible heat at 62 deg. fahr. =0.1936 & 500 62 
We have available 59,000 cu. ft. of gas per minute at 62 deg 6,002 B.toa 
nd 29.92 in. mereury column. Of this amount 14,986 cu. ft. are Net sensible heat (62°—400 56,798 But 
carbon monoxide and 2065 eu. ft. hydrogen ‘he hydrogen has si 
rABLI PROPERTIES OF GAS 
LS. per Cu It Heatin Valu Air R { (>) Requ 
Soecitic it 20.92 in, H Bt Btu. per ft Lh. p Cu. ft. per Lb. per Cu. ft. p I 
Name of Ga Gravity t 32° F it h2°F per Ib ut 32° 1 162° KF Ib. ga 1. ft. ga Ib. ga Cu. ft. gas at ; 
| 2 ; ' 5 6 7 x ) 10 , 
Carbon dtoxide 1.5291 0.1234 0.1168 S 104 ‘ 
Carbon monoxide 0.9672 0.0781 0.0736 1.32 7 318.2 2 47 » 30] 71 0 12 S10 13 
Hydrogen 0.0695 0.00561 0.00528 62,032 s4S.0 4S 0 + 2» oO] S OOD os 78.2 ISO 
Oxygen 1.1054 0.0892 0.0841 | yey 1 
Nitrogen 0.9674 27). O782 0.0737 IZ Sf l 
\ir 1. 0000 0. OS07 0. O761 i2.3 l 
\queous vapor 0. 6237 0.0503 0.0474 1 NF 
. Methane 0.5545 0.0448 0.0422 23,513 1.05 j go”? » i7. 2s ’ i too ) »? HT 
Ethane 1.0496 0.0847 0.0799 22,230 1882 9 1,776.1 6 1 16.737 7 11.80 | 
Ethylene 0.9753 0.0787 0.0741 21,344 1,679.9 LOS1 6 14.1 14 346 0 12.7 l 
Acetylene 0.9056 0.0731 0. 06SS 18.196 l 1 1251.9 13.20 160 077 13 6S j 
Sulphur dioxide 2.2639 0.1826 0.1721 ‘ 
Sulphur £050 1 32 1 ooo 
Carbon 14.600 11 » » 667 
» 
From Olsen's Manual Calculated Columns 2 and values from Liddell's Met. and Chem. Handbook lumns 4,6,7,12, and 13 slat 
Pool Calorific Power of Fuels; column 8, values from Babcock and Wilcox’ Steam, columns 9, LO and 11 from Pratt's Principl f Combustion 
total latent-heat value of 676,100 B.t.u. and the carbon monoxicd In the above calculation the first method is used since it ler 
total latent-heat value of 4,771,100 B.t.u., or for all the combustible — itself to greater clarity of thought and develops information 
elements, a total latent-heat value of 5,447,200 B.t.u. per min. See the actual degree of heat energy of the gases in their various pl 
Table 3. and at their Varlous temperatures, 
Since, however, the water vapor formed in the combustion of the Now calculating the specific heat of the gas at 100 deg nt 
i y ‘ON } sire ob ries 
TABLE3 LATENT HEAT OF COMBUSTION following results are obtained 
90.000 cu. ft. of blast-furnace gas per min Mea { t 
Weight Latent Heat in Btu nt ' : . 
per cu Per cent Per cu Carbon dioxide 0 2140 
Per Cu. ft ft. at Total by ft. at Per Carbon monoxid ). 24 
Constituent cent by per 62° F., wt., lb. weight 62° F. Ib Tota Hydrogen 1s 
volume min Ib Nitrogen 2452t 
Carbon dioxid 12.5 7375 0.1163 838.3 18.6 \queous vapor 0.4612 
Carbon monoxide 25.4 14986 0.0736 1103.2 24.6 118.2 $325 4,771,100 
Hydrogen 3.5 2065 0.0053 109 O.2 328.0 62082 676,100 Attention is here called to the facet that the specific he 
Oxveen 0o.0 0000 0. OS41 000 oo ‘ : 
Nitrogen 58.6 34574 0.0737 2548.3 56-6 caleulated do not agree with those obtained Ih later aeterminnat 
otal $500.7 + 447.200 


hydrogen is not condensed in the products of combustion, the lower 
heat value, 52,920 B.t.u. per Ib., should hold. There must therefore 
he subtracted the difference between these two values for the total 
latent heat, 62032 —52920=) 9112 10.9 =99320.8 
must be deducted, making the net value of the latent heat 5.347.900 
B.t.u. 

Sensible Heat. To this, however, must be added the value of the 
sensible heat of the gas. This may be determined from the for- 
t, which hold true for values of gases up to 
2000 deg. cent. (3600 deg. falir.) in temperature 


or 


>.t.u 


mulas given in Table 


rABLE 4 THERMAL CAPACITIES OF GASES PER POUND FOR TEMP 
ERATURES UP TO 2000 DEG, CENT. (3600 DEG. FAHR 
Ga Pound-Calories R.t.u 
Hydrogen 3.370 0. 0003: $370 0. OOO17 
Nitrogen 0. 2405 0. 0000214 0.2405 0. OOOOLLO 
Oxvgen 0.2104 + O0.000018S7 0.2104 + ©. 0000104 
Carbon dioxide 0.19 0.000111 0.19 0. 000068 
Carbon monoxide 0.2405 + 0.0000214/ 0. 2405 0 OOOO119 
Aqueous vapor 0.42 0. OOO185% 0.42 0.000103 


Tabulated from data in Richards’ Metallurgical Calculations 


We may approach our problem then in one of two Ways: 

1 We may find the mean specific heat of the vetween the 
limit (O—?,), and also the mean specific heat of the same gas between 
the limits (O—t.). From the total sensible heat found in the first 

instance we may subtract the total sensible heat in the second 
leaving us a net result. Or, 

2 We may find the mean specific heat between the limits (¢,—¢ 
and use this direct to obtain our net sensible heat. For ease in 
calculating specific heats the formulas in Table 5 may be used. 


gas 


: TABLE 5 FORMULAS FOR SPECIFIC HEAT 
Ga B.t.u. per Ib. per degree 
Hydrogen ‘ 3.370 0.000171 
Nitrogen and carbon monoxide 0.2405 0.00000119. 
Oxygen 0.2104 0. 00001042 
Aqueous vapor 0.42 0. 0001031 
Carbon dioxide 0.19 0. 000061 


Take 500 lb. of carbon dioxide at 400 deg. fahr., to find its net 
sensible heat value if it enters a boiler when the air temperature is 
70 deg. fahr. by the first method: 
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of specific heats. — [In his Principles of Combustion, Arthur D. P 
calls attention to the work of Holborn and Henning, Langen, | 
and Austin, and considers the values as obtained by them thi 
authoritative for such investigations as we are here making 
since most of the past calculations have been based on Ric! 
the formulas given by him have been used in the present discu- 

Let us see now how the values of the specific heats may be us: 
our calculations. 

In Table 6 we consider the weights of the components ol the 
and the sensible heat they possess by reason of their specific | 
at 400 deg. fahr., the temperature at which they are passed thr 
the hot-stove and boiler burners for combustion. 


This determination of sensible heat is based on values of spe 
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To get an exact 





heats between the limits 0 deg and 100 deg fal 
Value they should by based on limits temperature olan ind LOO ‘ fe 
deg. fahi Since this temperature varies from day to day and ete a aw O H ; 1 
enson to senson, no dl itn ck veloped would hold ONL tly true hon on monoxid ) » 47 
| a iH rove H 1 ‘] , iM 
purposes OF Comparison thre method of determination used should ; 
vive just ecurate, if not more accurate, results than a method ti products of th 59.000 cu. ft. of g t 62 deg 
n Which daily temperatures must be estimated e started our discussion 
\ssume, however, that this average temperature is 62 deg. faha By developing the caleulations furth lt) 
KI DETERMI PION OF SENSIBLE HEAT OF BI rrul Vhen the g ed the total product 
( r400 Di I Hit 
2 de ' 
} } 
ir a oO Oo 
\\ | | , 
. : S i] ( P 
I I i 
( V1 1 
Ve « { | ‘ () ( 
| i ’ 
i) ( HOO lew ‘ 
~, 1] ( iM) hoa alg 74.300 
24 O50 -_—_ 
= - = 
j / bin) 
“nH 
~ () de 
wri EB am 
( wt - 
‘ ‘ ' in) “ 
a | 
- i- - a 
y 13 pet ' lit XVg 176.85 - 
~ ‘ ‘ ir al Ve t veh OLOS4] 
(i? | velg! 0.0737 
s 
= H \ 3 
i ik J } 
| 
‘ ‘ ( ! 4 ") 
‘ ST) , | e 6 
li. therefore. e he burned by the combination with arr. thers | 
present im the prod Wts of Combustiol in addition to the ew 
pounds formed, inert nitrogen amounting to 35.52 times ft () 4818 
vht of the oxvgen combined with the burning gases — 
Phe combustion products when burning carbon monoxide and \t 600 deg. « pound of product will | e GOO ti t 
drogen will be as given in Table 9 mal capacity here shown he full analvsis of the total t 
It is now pos ible to proceed with the enleulation of the combus- capacitv o 1] the pre ducts can then be developed 
rABLE 10 PRODUCTS OF COMBUSTI 0 rFURNACE GA 
1000 cu. ft. pers tt 
Volume in I \ I 1s Oo 
Per « it W ht cu. ft led otal t | 
Constituent Symbol by vol by weight : Ge” a ! ct Hw) } CO Hie 
rbon dioxide CO 12.5 Is ¢ SSS 4 7 eo SS 
irbon monoxide CoO 25.4 24.6 1103.2 14.086 2 s ‘ 1i4 20S ’ l s ‘ 
Hydrogen H ; 5 0.2 109 O65 176.7 140 m1 mo ny > 
Nitrogen N Ss 6 “6. 2548.3 1574 2548.3 i 
queous vapor Hie) 245 0 205 0 6224 
100.0 100.0 $795.7 9 OOK S101 .5 10,769 2551 93.1 $922.7 22,361 S280 itis 


rotal 
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sensible heat calculated to be 1,194,800 B.t.u., as shown in Table 11. 

Here we must make the same corrections as made for the sensible 
heat of the gas. Our sensible-heat calculations for gases between 
the limits 0 deg. and 62 deg. fahr. are as given in Table 12 and the 
net sensible‘heat of the products of combustion will be 1,194,800 — 
114,380 = 1,080,420 B.t.u. per min. We then have: 


Total value of the original gas for both latent and sensible 
heat 


‘ ‘ 5,772,550 B.t.u 
Net sensible heat of the products of combustion 


1,080,420 B.t.u 
4,692,130 B.t.u 
469.213 Btu 


4,222,917 B.t.u 


Gross available B.t.u aa 
Less 10 per cent lost because of original loss in gas 
Net available B.t.u. per minute 
TABLE,;11 DETERMINATION OF SENSIBLE HEAT OF PRODUCTS OF 
COMBUSTION OF HOT GAS AT 600 DEG. FAHR 
Total 
B.t.u 
sensible 
heat 
350,020 
113,640 
731,320 
1.194 980 


Per cent Per cent Cu. ft. Total 
by by at weight 

volume! weight! 62° F, Ib. 

Carbon dioxide 25.1 34.5 22361 

Aqueous vapor S289 393.1 0.4818 289.08 

Nitrogen 74.9 65.5 66818 4922.7 0.2476 148.56 
Total 100.0 100.0 97468 7897.1 0.2522 


Specific B.t.u 
heat at per lb 
600° F. at 600° F 
2581.3 0.2260 135.60 


Constituent 


Figured on a dry basis 

TABLE 12 SENSIBLE HEAT OF PRODUCTS OF COMBUSTION 
B.t.u 
per Ib 

at 62° F. 
12.0 
14.9 
25.4 


Specific 

Weight heat at 

Constituent Ib. 62° F 

Carbon dioxide 2581.3 0.1937 
Nitrogen 4922.7 0.2412 
Aqueous vapor 393.1 0.4264 
Total 7897.1 ). 2341 


Total 
B.t.u 

31,000 

73,400 
9.980 


114.380 


AVAILABLE HEAT AND FLAME TEMPERATURES IN Dry CLEANING 


All these figures are based on the assumption that blast-furnace 
gas is delivered at 400 deg. fahr. to the burners of the hot stoves 
and boilers. This is, of course, what a dry-cleaning device would 
enable the operator to do. If, however, he is forced to clean his 
gas by a wet process there must necessarily be a reduction in tem- 
perature of the ingoing gas. This reduction in temperature, it is 
true, will reduce the moisture content of gas. Whether this reduc- 
tion in moisture content is of any considerable value, or whether 
it can compensate for the losses in heat incident to the cooling of 
the gas, is something that might well be determined. To arrive at a 
conclusion approaching a semblance of accuracy, two things must 
be taken into account: 

1 The comparison of the flame temperature of the burning gases 
2 The comparison of net available B.t.u. of the gas. 

We have already started our study of the available B.t.u. of hot 
gas containing 35 grains of moisture per cubic foot at 62 deg. fahr. 
and 29.92 in. Hg. 

Flame Temperature. Let us consider for a moment the theoretical 
flame temperature of this gas. 


,_ B.t.u. produced! 
9S 


m 


where 7’ = the elevation in temperature 
W = weight of products of combustion, and 
Sm = mean specific heat of products between temperature 
of fuel and air and that of products. 

The exact value of S,, cannot be found until the value of 7’ is 
known. For that reason a trial method of computation must 
be adopted. 

The average temperature of the fuel and air will depend on the 
temperature at which each was delivered to the point of combustion. 
The gas was delivered at 400 deg. fahr., the air at 62 deg. fahr., and 


TABLE 13 SENSIBLE HEAT OF PRODUCTS OF COMBUSTION PER 
DEGREE 

Total Sp. ht. Sensible Sp. ht. Sensible Sp. ht. 

Ps at heat per 
2400° F. deg. 
0.3340 S64 
0. 2691 1320 
0.6672 262 
2446 


Sensible 
at heat per 
2380° F. deg 
0.3328 860 
0.2688 1320 
0.6651 


at 
2480° F. 
0.3388 
0.2700 
0.6754 


0.2133 


Wes. 
Constituent Ib. 
Carbon dioxide. 2581.3 
Nitrogen. 4922.7 
Aqueous vapor... 393.1 
Total 2470 
the temperature of the mixture can be shown to be about 251 deg. 
This figure is interesting but not necessary to our calculations as we 
already have the total thermal value of the gas before burning. 
Proceeding now to the determination of flame temperature, let 
us assume 2480 deg. fahr. as the correct value. Then, dividing 
the B.t.u. produced by the sensible heat per degree at 2480 deg. 
fahr., as given in Table 13, 


1 From Pratt's Principles of Combustion. 
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5,772,500 
T = ——— = 2340 
2470 
It is evident that this is the wrong temperature. 
deg. as the flame temperature, 


Assuming 2400 


5,772,500 ; 
~~ = 2360 
2446 
Again, taking 2380 deg 
5,772,500 i 
: 2370 
2440 
For our purposes we may take the halfway point between 2380 and 
2370 or 2375 deg. fahr., as the correct flame temperature. 
accuracy may of course be obtained by another trial 


Crreater 


AVAILABLE HEAT AND FLAME TEMPERATURE IN Wet CLEANING 

So far there have been determined for the gas which is considered 
as cleaned by a dry process: 

1 A value for the available heat which has been found to be 
4,222,917 B.t.u. per min. This is the net value after all losses are 
accounted for. 

2 A value for the flame temperature which is 2375 deg. fahr 

We now approach the discussion of these same values when the 
gas is wet-cleaned. In this instance the gas will have the same anal- 
ysis as before but its temperature will be 70 deg. fahr. and its 
moisture content 7.98 grains per cu. ft. of dry gas at 62 deg. and 
29.92 in. Hg. 

Latent Heat. Its latent heat will be exactly as before since the 
heat values of the combustible constituents of the gas have not 
changed. This gross latent-heat value was found to be 5,447,200 
B.t.u. per min. 

Irom this amount there was subtracted the difference between 
the gross and net value of the heat generated by the combustion 
of the hydrogen, since there was no condensation of the moisture 
in the products of combustion before escaping through the stack 
In addition there was deducted a 10 per cent loss in gas itself 

With the deduction for the lower thermal value of hydrogen there 
was a net latent-heat value left of 5,347,900 B.t.u. This holds true 
with wet-cleaned gas also. 

Sensible Heat. When we consider the matter of sensible heat, 
however, we have some differences to take into consideration. 

The mean specific heats of the component parts of the gas at 
70 deg. fahr. as calculated by the formulas in Table 5 are as follows 

Carbon dioxide 
Carbon monoxide and nitrogen 


Hydrogen 
Aqueous Vapor 


0.1942 
0.2413 
3.3819 
0.4272 

With these values and such other data as we have a'ready obtained, 
we may develop a table similar to Table 7 giving a total of 77,620 
B.t.u. per min. for the sensible heat of all the gases. The total 
heat of the 59,000 cu. ft. of gas per min., therefore, is 5,347,9004 
77,620 = 5,425,520 B.t.u. per minute. 

Combustion Products. Turning to the consideration of the prod- 
ucts of combustion of this gas, we find that all the products will be 
the same excepting the moisture content which will be less by the 
difference between 295 lb. as found in gas containing 35 grains 
of moisture per cu. ft. and 67.3 lb. as found in gas containing 
only 7.98 grains per cu. ft. This difference is 227.7 lb. The 
products of combustion will therefore be: 

Carbon dioxide. . 

Aqueous vapor.. 

Nitrogen .... 
cc ewe 


2,581.3 Ib. or 

165.4 lb. or 
4,922.7 lb. or 
7,669.4 lb. or 


22,361 cu. ft 
3,480 cu. ft 
66,818 cu, ft 
92,659 cu. ft 

These products must be assumed to escape at the same tempera- 
ture as before in order to get a reasonably accurate comparison 
If the stack temperature is 600 deg. fahr. as before, the specific heats 
of the products will be the same as before. The total sensible heat 
of each product will also be the same as before, excepting that of the 
aqueous vapor. In the previous calculation 393.1 lb. of aqueous 
vapor had a total sensible heat value of 113,640 B.t.u. or 289.08 
B.t.u. per lb. Then 165.4 lb. of aqueous vapor will have a sensible- 
heat value of 47,814 B.t.u. and the total sensible heat of the com- 
bustion products will be: (CO., 350,020) + (N2, 731,320) + 
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(HO, 47,220) = 1,128,560 B.t.u. per min. From this total there 
must be subtracted the heat energy present at 62 deg. fahr. 

This will be the same as before, excepting for the aqueous vapor 
In the former case 393.1 lb. aqueous vapor had a heat energy of 
9980 B.t.u. per min. Then 165.4 lb. of aqueous vapor which we 
have to deal with in this latter case will have a heat energy at 62 
deg. fahr. of 4190 B.t.u. per min. and the total energy will be 
CQO,, 31,000) + (Ne, 73,400) + CHLO, 4,190) = 108,590 B.t.u. per 
min 

The net sensible heat of the products will therefore be 1,128,560 
108,500 = 1,019,970 B.t.u. per min 

It is now possible to determine our net available heat 


> , 
} 


] 019.970 
available B.t.u 4.405.550 
Ten per cent gas loss $40,555 


Latent and sensible heat of ga 


Less net sensible heat of combustion product 


Gro 


Net available B.t.u. per min 5 O64 G95 


Saving We have already found that the net available B.t.u. pet 
min. when burning hot gas with 35 grains of moisture per cu 
it 1.222.917, and now we have the net available B.t.u. per min 


when burning cold gas with 7.98 grains of moisture per cu. ft. 
3,964,995, giving a difference in favor of hot gas of 257,922 B.t.u 
per min. or 371,407,680 B.t.u. per day saving in using hot gas ove 
wet-cleaned gas 
saving will amount to 
ton. Now Birmingham 
$.t.u per lb. on a dry basis.'. This 
14,290 = 52.0 Ib. of coke is saved per ton 
It is not unfair to take $6 per ton as the price ol 


On the basis of 500 tons per day the 
571,407,680 + 500 = 742.820 
coke about 14,290 
would mean that 742,820 


3.t.u per 


contains 


of iron made 


coke charged into the furnace Then the saving in the use of hot 
gas will be (52 + 2000) & $6=$0.156 per ton of iron made for coke 
alone 

Flame Temperature We have now to consider the flame temper 
ture this wet-washed gas, and then we are through with our 


flame temperatur 
ind 2400 deg. fahr. See Table 14 


ALCULATIONS 


discussion as to heat values. Let us assume the 


ce } ave a value betwee n 2000 


rABLE 14 FLAME-TEMPERATURE ( 


p. ht. Bt.uw. Sy t. B.t.u p. ht. Btu. Sp. ht. B.t.u 
I wnt { 220) per 2400 per 380) per 
I | I | I i I d 
; si sO) 0. 334 asHO 0 25 xe) 
Nit 22 7 { ] " 0 ‘ l 0 Vou] , 0 HSS 132 
4 , { ‘ OO 600 6 B4ne 10 0.06072 110 0.6651 110 
I in) ’ ” 


Dividing 5,425,520 etively by the values 2200, 2225, and 2290 

from that table gives 2460, 2450 and 2370 deg. fahi 

therefore ac ept the flame te mperature at 
etween 2370 and 2380 deg. fahr 


resp 
and we may 


”? ] 1 
W890 COL. Tia 





. the mean 


Curiously enough the flame temperatures of the dry-cleaned and 
as discussed thus far Practical 
bears this out also, as Diehl’s observations indicate that 
reasonable test periods the combustion chamber tempera 
2040 deg 2030 deg. on hot 

If the latter had been cleaned, our calculations show it 
W ald have had as high a temperature “as wet-cleaned gas. 


wet-cleaned gases are the same. 
CXp riehce 
| 


iMring 


ures are 


fahr. on wet-cleaned gas an 


W gas 


Our discussion on heat values of gas may therefore be summed up 

follows 

| Dry-cleaned gas at 400 deg. fahr. even if it contains 35 grains 

moisture per cu. ft. has a greater available heat value than 
wet-cleaned gas at 70 deg. fahr. and 7.98 grains moisture per cu. 
t. This heat is 6.5 per cent greater for the former gas than for 
the latter. At $6 per ton for coke charged into the furnace it means 
i saving of $0.156 per ton of iron made, in favor of using hot-cleaned 
ii 

2 There is no difference in flame temperature between the two 


Liises, 


Savines Due to Dry CLEANING 


We have taken up at great length the question of net heat values 
of the gases. There are, however, many more factors to be con- 
sidered in the discussion of wet versus dry cleaning. These factors 
will be dealt with only briefly at this time. 

The costs of wet versus dry cleaning are of interest. If we take 
the cost of water to be 3 cents per 100,000 cu. ft. of gas cleaned 


Poole’s Calorific Power of Fuels. 
* Proc. Am. Iron & Steel Inst., 1915, p. 318. 
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we will be figuring below the average. Let this, how r, represent 
the cost of cleaning the gas, as labor items will be alike for both 


wet and dry cleaning 


deseribed 


power ¢ yt 


, 
there 1s 


Now, In the dry-cleaning plant about to be 


but one expense outside of labor, namely, the Since 
about 0.3 kw 
at 2 cents per kw 
cu. ft. of gas. This means a saving of 2.4 cents per 
or 4.1 cents per ton of pig iron made 


is used per 100,000 cu. ft of gas, if power is charged 
, the cost of cleaning will be 0.6 cent per 100,000 
100,000 ecu. ft 


ill the 


It is, of course, impossible to calculate in dollars and cent 


benefits to be derived from the dry cleaning of gas, as there are 
factors on which accurate data cannot be obtained 
If, however, we consider the factors already discussed for ich a 
money approximation has been developed, we find 
I mm pig iros 
mac 
saving due to use of wet-cleaned gas in hot stoves over raw ga $ 159 
Saving in thermal value due to using hot clean gas over wet in ga 156 
Saving in operating dry over wet cleaner » 041 
lotal calculable saving § 
Estimated saving in using dry clean gas over wet gas in boil OND 
Estimated saving in hot-stove brick, boiler brick, et« 60 
Total calculable and estimated savings PU. 406 
When making 500 tons of pig iron a day, these savings become 
Calculable Estimated Tota 
Per ton pig iron $0. 356 $0.11 SO). 40 
Per day iM) tor $178 s $233 
Per i la $64,970 $20,07 $55,045 


We have then definitely 
including increases in 


tubes, 


calculated savings of $64,970 per year, not 
} 


and increased life of boiler 


boiler settings, stove checkers and stove linings 


y 
i 


boiler efficiencies 


If we are willing to accept the estimated savings which the writer 
believes are conservative, then an additional $20,075 y be 
credited to the dry cleaning of gas as against raw gas total 
savings then are $85,045 per year. The calculabl yings are 
about 60 per cent return, and the total savings about SO per cent 

irn, on the « dry cleaner 

One other benefit to be obtained by dry cleaning is that there 
is no effluent problem. Two methods of handling the discharge of a 
wet cleaner ar open to the operator. He may empty 16 into a 
stream, or he may recover a large amount of the sludge and discharge 
a more or less muddy effluent into the stream. In either case he 
discharges a nuisance. If the stream is polluted he may be r 


strained by law from killing, by cyanide in solution, anaerobic 


bacteria which digest the contamination and prevent its bec 
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nuisance. If the stream is not polluted he may be restrained by 
law because of his being a public nuisance. 

lhere therefore seems to be no brief for the wet washer as against 
the dry cleaner Far-looking blast-furnace men have realized this 
for years. Some have had enough daring to pioneer for the dry 


cleaner, and to them belongs a large measure of credit for what dry 


‘leaner men have accomplished in the last few years 


ELECTRICAL CLEANERS 


The writer has in a previous paper discussed dry cleaners in gen- 
eral, and has given detailed descriptions of the electrical cleaners now 
in use.' Those interested in the details are 
that paper. 

There are now operating 
to take a two electrical cleaning plants.* These are 
commercial units which have been operating under as severe con- 
ditions as any cleaner can be subjected to. They have regularly 
been cleaning gases up to 900 deg. fahr. in temperature, under 
conditions of slip and subject to all the other irregularities of blast- 
furnace operation. Such difficulties as were first encountered, 
common to all new undertakings, were overcome long ago and one of 
them is now in its third year of operation. 

Under the best conditions they have cleaned gas to less than 0.1 
grain of dust content per cubic foot, and under difficult conditions 
to 0.4 grain per cubic foot. They have handled gases directly from 
the dry-dust catchers with dust contents varying up and down as is 
common in blast-furnace gas. 

These cleaners are built on the electrostatic principle, and in sim- 


who are referred to 
or were before the steel industry had 
vacation 


! Electrical Cleaning of Gases 
Section A.L.S.E.E., Nov., 1919. 

2 One at plant of American Manganese Mfg. Co., Dunbar, Pa 
at Sheridan Furnace, Lavino Furnace Company, Sheridan, Pa 


as Applied to the Blast Furnace, Phila 


and one 
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ple form may consist of a single vertical pipe with a chain suspended 
This chain hangs from an insulator, while the 
The chain is connected to a mechanical rectifier, 


through its center. 
pipe is grounded. 
acting as a high-tension commutator and converting alternating 
current to unidirectional current. This high-tension alternating 
current is supplied at from 30,000 to 35,000 volts by a transformer 
built especially for this work. 
furnished through a switchboard from the plant power lines at 
single phase and low tension. Three-phase current is supplied to 
the synchronous motor operating the rectifier. 


The current from the transformer is 


\ full-fledged electrical cleaning plant contains a small substation 
in Which switchboards, rectifiers, motors, resistance and transformers 
re located. This house may be elevated or not, as desired, and 
ecupies but a small amount of space. 
The high-ten- 
sion pieces are thoroughly caged and the operator is guarded by 
Only 
available to him for operation when the current is on. 


All the electrical equipment. is installed in units 


interlocking electrical devices. low-tension 


equipment is 


built in small 


chain for each 


The cleaners themselves are of steel, vertically 
evlindrieal units filled with tubes and chains—one 
tube. They are built and 


or of safety to withstand excessive temperatures 


compactly have a high structural 


Operating a cleaning plant is simple. Gas may be discharged into 
the cleaner under its header plate from which the tubes are hung 
It will pass down around the outside of the tubes and up through 
the tubes into the top ol the cleaner, thence out to the hot stoves and 
\s long as the current is off this gas will be uneleaned 


Hoppers 


Now if the reetifier ts put into operation so that it may be in shape 
to convert alte rnating to unidires tional current. at high voltage, the 
single-phase current may be impressed on the transformer. The 


corona discharge will then take place from the negative electrods 


‘ 


to the pipes and cleaning will begin, and as there is no complicated 


mechanism to operate, an unskilled workman handles a whol 


they are 


controllabl Irom one substatiolr 


battery of cleaners as 


n which he is located 
When cleaning has proceeded for one-half to one and 
hours, depending on the dust content of the gas, the current is taken 


off and the pipes are rapped. This causes the dust to drop to thi 


mottom ol the 


purpose 


I 
\t the end of the day the hopper may be emptied into a car or con- 


cleaner into the hopper devised for that 


evor system as desired. 


Since the tubes have a total cross-sectional area greate 


mains leading to the cleaners, there is no greater back 
than is found in the mains. 

The cleaners are rapped one ata time so that Most ol the pl int is 
operative during the cleaning periods. To make rapping as eas 
s possible, automatically controlled and operated mechanisms 
have been developed to close the dampers, cut off the current, rap 
the pipes and chains, open the dampet and put on the current 
intermittently and successively on all the units. 

One man can handle a whole battery of cleaners as they are con 
trollable from one substation in which he ts located. 


\ll this goes to make possible a departure from past experience 


In the discussion following the presentation of the paper the 
iuthor, in reply to various queries, stated that 6 to 7 units of S ft 
% in. diameter would be proper for a 500-ton furnace and that each 
unit contains ninety 6-in. pipes. 
to an hour and a half before they had to be stopped and the dust 
If the 
» grains it would be necessary to rap only 
The rapping only takes about 
Precipitators 


The units operated from an hour 


knocked down, dependent upon the condition of the gas. 
gas dirt came about 2 to 2! 
about every hour or hour and a half. 
20 seconds and about one minute if done by hand. 
are now designed to handle gas at 15 ft. 
ferromanganese the dry cleaner does not get rid of all the manganese 


per sec. In cleaning 
fumes; if manganese fumes were a true gas it would not catch this 
gas. On pig iron it cleans to less than one-tenth of a grain, and he 
was sure that it would clean to two-tenths of a grain regularly if 
properly designed. ° 

Mr. Swann stated that based on his experience with electric 
furnaces at Anniston manganese fume was a true gas. He further 


stated that he was operating electric precipitators on phosphoric 
acid and obtaining 85 per cent clean-up and had had practically no 
trouble with the electrical part of the installation. 
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MODERN SHOP PRACTICE IN BUILDING 
REVOLVING FLAT CARDS 


Continued from ¢ 304 





but are mounted on the ends of the spindles, one on each side ot 
Large-diameter pulleys for driving the cutters are 
This method 
of driving a milling cutter directly by means of a belt has been found 


the machine. 
mounted directly on the outer ends of these spindles. 


very efficient inasmuch as it eliminates vibration and tendeney to 
chatter caused by a ge ar drive, the belt producing a certain cushior 
ing effect, and cutters thus driven require less lrequent grinding 


ta higher speed than those driven throug 


and may be operated i 


train of gears 
Power for driving the card is applied to the main evlindes 
tight- and loose -We bbed rule Vs rece 


IS-1n 


Where a pair of 20-in 
helt On the other end of the shaft an 
the lickerm and flats 


amount of 


pulley ser 


drive These pullevs 


require nh Conse! 


machine work inasmuch ~ each is made wit! 


More @rooves on one ~ide lor driving Pa | round ly It ll! ida t 


the crowned face The outer sides of the webs are also turn \ 
=pecial lathe, lig 
ing tools which carry cutters the 
finished. Speeial 
machine, the headstock spindle being 16 in. in 
heavy he ads absorb 


special tool block is an inged for each operation, two of wi 


15. Wis de ( loped for doing this 
full width of the surt 


attention Is called to the massive desis 
ill vibration even under t} heaviest cut \ 


] +] 


shown at the base of the machine, eone at the left be u 
for forming the web and rim, while that on the right 
the grooves and half of the crown, the other half being finis! 
i second operation by turning the pulley around \ spring 
clamps the pulley securely in place while turning I} 

iso carries a boring bar by which the hole is bored 
while the turning operation is going on. The averag 


finishing the pulley shown at the left of the machine is 11 


rhe boring out of the ends of the lickerin shell also pre 

operation which could not be readily or economically pr 
ma commercial tvpe of tool and many of the milling 
on the various smaller parts of the card are such as to re 
ise of gang or form mills 

Coming now to the erecting room, the ¢ rds re set 
rows of twenty-five each as shown in Fig. 14 Phe 
ssembled with the exception of the clothing and the fl 
then run off and carefully inspected before boxing. Di 
are provided wherever necessary so that the worl 

t the mill is reduced to a minimum 


Krom the foregoing descriptions and machines which 
illustrated, there 
called. 


cost per piece as low as possible, 


are several points to which attention 
First, the all-important problem is to get 


consistent with the higl 
of quality required. This problem is somewhat different fre 
where the low cost of product 


ol most production shops 


arrived at by getting as large a production per machine pe 


possible Many of these special machines are canabl 
out two. three and even four times the amount of work r 
therefore 
It has therefore 


the machines in groups so that one man by operating the 


ind are olten stopped from one-half to thre 


of the time. been found advantageous t 


will produce the amount of work required from the mac 
his group. 
Second, in designing the special machines it will be noted 
extremely liberal dimensions have been allowed, and that thy 
and milling-machine spindles have been made t« 
nearly as practical the diameter of the work to be turned, o1 
cutter carried by the spindle. 
are made of cast iron, running in bearings of the same mats 
the surfaces of which when glazed over are almost impervious 
wear. 


approxun 


In many instances these spind 


The large masses of metal in these spindles and ot 
parts have been provided so as to absorb all vibration and =p 
vent any tendency to chatter even under heavy cuts and feed 

Third, each machine is designed to do one or more operatic 
on one special part and is suitable for no other purpose. lequy 
ment of this kind is possible only where the product has be 
thoroughly standardized and is not subject to major change= 
design. 








Maintenance of Textile Machinery 


Purpose of Ball Bearings and Importance of Proper Lubrication 


By BDWIN 


Common Abuses and Suggested 


Corrections 


H 


MEMBER of ell-known fir ppriaisal engineet 
ently stated that it w not practical to adjust valu 
tile macl rv by at known annual depreciation pet 
- Two machine placed in operation in different 
2 tention or lack of attention, will be represented { 
heet by quite varving figures It is the hope t| 
tt this paper that some suggestion mav be made that w 
v e ty luations nearer together and assist in bet 
ntenanes the textile machinery that has be T led 
f the mulls 
\\ there is difference in the character of the machine 
the varlous processes incident to the manutacture « ib 
echanical principles are the same, and adjustments or regu 
e very similar for all types of machines 
We will take for specifie illustrations that class of machines wit! 


} +} 


namely, cloth-room 


will apply equally well 


\\ he i 


e writer is most familiar 
stions, ho 


hhinery te 


Wevel to 


und in our textile mills miaechine 


machimers 


nost « hye 


rv is be 


icted by the builder, the frame is carefully leveled and the 
! bearings are adjusted and the machine when placed in it 
prop osition on the mill floor should be carefully leveled and thet 
securely istened in its position Several times we have had called 
t ir aitention very careless carrving out of this suggestior 
he legs seem to be firm on the floor and the machine must be 
right, Was the report. This leveling is particularly important 
with machinery that has considerable length along the line of thi 
main driving shaft, such as spinning frames, or with machines that 
e fine adjustments, such as shearing machines 
Having attended to this particular feature at the installation 
the machines, it is well to repeatedly test out the stability of 
the leveling from time to time, particularly when the installation 
T ew mill where the floors have not assumed permanency 
With the machine in position Various attacl 
revolving parts in place, see that the bearings are nott 
tl each roll or shaft turns freely Wi all expect ac 
tiffness In new machines and no matter how finely 
mav have made his fits, the transferring of the machu 
floor to another will have varied the adjustment to s 


a slight readjustment be necessary 


the 


may 


Trhiae hine 


we make to assist in maintaining its operating condition? 
t is possibly one of the prime considerations. Oft 
il, an unstable oil, or a surplus of oil. The same oil 
ised on the high-speed spindle and the slow-reve 

halt The type ol bearing mav not be suitable for 
heavy non-fluid oils \ regular system of oiling uy 
practiced. Every morning the operator should see that 

il holes are carefully cleared out and enough suitable 
to lubricate each bearing 

Oftentimes you will see on an automobile oiling e¢ 
ul ( are to be oiled every five hundred miles; 1, A, and 
it thousand miles and hy this means the maker of t 
deavors to educate the owner in maintenance of hi 
And more than that he specifies the quality of oil he tl 

lhe textile-machine builder would like to furnish a s 


na specily the grade or quality of oil, but the eond 
which his machines are used are so entirely different t 
considered feasible 

However, requests Tol such charts have been rece 
may be possible to construct such a chart at some | 


iments and 
oo snug and 


rtain degrees 


the buildes 
e from one 
me extent 


starting off smoothly, what suggestions eat 


Lubri i- 


en it is 1 
cannot well 
ving main 


i +t} 


Some OF Tire 


» should by 
any exposed 
oil applied 


1, B 
VW one 


he auto en 


hart, 


= purchas 
links it best 
imilar chart 
itions unde 
hat it is not 

} 
ina it 


ater date 


ived 


On many textile machines, you will find ball bearings of various 


President, Curtis & Marble Machine Co., Mem. Am.So 

lor presentation at the Spring Meeting, Atlanta, Ga., \ 
1922, of Tue AmericaAN Society oF MECHANICAL ENGINE 
39th St., New York, N. Y. All papers are subject to revision 


c.M.1 
lay 8S to 11 
ERS, JU West 


Sil 


WORCESTER 


t! ‘ }) I if ‘ ' ' on 
! el owest ( ‘ 
; 
g ol dl hor 
Cl i {y 
} / 14 } 4 ’ } 
! t ! rathe! iit ited ( ! \ 
| y particular re ing boon ld be « ered 
ithe condition ¢ WOrkKING | | eau ty 
ew i tallatio re mace 
lt t cases the machine builder | { ening 
chine over pretty caretully before he t out and 
| iWniv good judge ot whet twat t i ¢ red Ing 
bearing n be used to ad tage 
Now regarding the se L re n, whicl e lubr 
hie Of the ball-bearing questior ny ordinary ty u " 1M ed 
requet Phe installation proper | wearing ! 
cases reduce to a considerable extent both the time required to oi 
d the amount of oil used Phe frequet g of ord rl 
ng oltent Cs breeds ¢ rele nad tt rpius ol I ( 
to stock o1 ic, produces d ged goods. This e pl 
ented u great mie ure pp } ful « erat +} yp 
tion ¢ litable Iriction or lubricant ret mig be y 
jut don’t for e moment nk ir troubl ! nde 
vour ball bearing is install \ ball bearing to run dry 
can ce Ss much a ure ! nh r tvp runt y 
hearing and perhaps fre financial point of h mor 
d vi Wi nnot atte » tell how often ab ( g should 
be repr i with suitable oll or grease ha L under 
vhiu runs, the spee t haft and type of lubric retainir 
: , that is use e an influences tl Phore 
Ol r times vear ! ! essary tor one bearing, whi nother 
bearing can be allowed to rut IX mont wit nyur But 
plainly speaking, everv” bearing ist recel t Ol Th 
Inaintenance costs mount upward rapidly 
In the textile industry more than in any other. the bearing 
ilesman seems to have found rge number of gullible customer 
Draft rolls on a cotton-brushing machine, approximately 1 il 
in diameter, revolving 60 to 100 turns per minute, have been 
equipped with expensive self-alignment, self-adjusting, felt-washered 
oil-retaining bearings, guaranteed to reduce the horsepower re 
quired to run the machine from 30 to 50 per cent The large 


percentage of the horsepower required is consumed in drawing thi 


cloth through the machin The friction load on the bearing is 
very small and rarely have we seen any noticeable saving in powet 
by such an application On the other hand we hav iticed on 
some tmhachines ball be iring subjected to a heavy we King load 
that have failed to stand up; due to not understanding the eon- 
ditions or afraid to ask too high a price tor the ins lation th 


salesman had equipped the machines with bearings much too light 


for the duty required. Hence when in doubt about ball-bearing 

equipment on an old type of textile machine, ask the maker 
Many machines receive power in some of their parts, throug 

Iriction clutches, and lew mechanical movements | e been sub 


lected to so m ich abuse 


rom a st 


ma expect 


dey Ices anding 
to 10 hp 
response at approximately full speed 
action is demanded, yet little attention is given to the mechanism 
The lating part, 
is probably scored by the lever being too tightly pressed against it 


as have these 
position you throw into action from ul 


immediate Promptness ol 


that must respond to the demand cone, or act 
as the clutch is handled the starting load is in exeess of the best 
efforts of the friction band. Most clutches are designed to produce 
a pressure rapidly increasing toward the end of movement, vet the 


movement is often so rapid that the start is not made until the 
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extreme throw is completed. Through severe use the friction- 
creating surfaces are roughened so that instead of a gradually in- 
creasing friction application, the action is a grip or bite, demanding 
an immediate response on the part of the standing portion. Every 
application of the lever increases the roughness and necessitates 
more serious consideration of the remedy which eventually must 
be applied. 

Give a little attention to the friction creating surfaces, clean- 
ing them from gum or grease, smoothing any irregularities that 
may have been formed and particularly adjusting the toggle or 
connecting unit between the cone or actuating part. In fact, see 
that the clutch, as a whole, is in condition to respond to the call 
for its services. You are not dealing with a yielding movement 
like a leather belt, but rather a somewhat rigid device that depends 
on the frictional contact between two metallic surfaces for the trans- 
mission of energy—a splendid device when properly cared for, 
but usually one of the most abused attachments on any textile 
machine. 

The moment any one says, ‘‘Use belting in a textile plant,’’ some 
one else has his dissenting viewpoint. Every belt has to adjust. it- 
self in passing over a pulley, according to its thickness and flex- 
ibility. Av stiff, thick belt on a small pulley is giving the operator 
about 60 per cent of the value of the proper belt. An overcrowned 
pulley of small diameter is another loss of power. Any piece of 
leather or perhaps canvas is good enough to transmit power, seems 
to be the idea of some of those in charge of textile plants, and one 
will find stiff and non-flexible belting being used to transmit power 
to a series of rollers running at a high speed and equipped with 
comparatively small pulleys. The result is that the belt will 
not conform to the are of the pulley and hardly has time to straighten 
itself after leaving one curved surface before it must reverse its 
curvature in going around a second pulley. A pliable single belt 
of good quality will transmit more power and maintain more uni- 
form speed. ‘Then belts are often put on with little attention to 
The leather is stiff, dry and without flexibility and the 
belts are united by heavy hooks or plates, driven into the leather, 
with the ends probably not cut off square, so that the joint is ir- 
regular. Anything to get the machine started seems to be the 
policy, and yet every dollar saved by this poor method means 
several dollars lost in effectiveness of the machine. 

Perhaps a final word will suffice about belt hooks, lacing, plates 
or other means of connecting the ends of belts. The nearer the 
joint is to the thickness of the belt the more flexible its 
character the better. 

How many machines are deprived of much of their usefulness by 
a disregard of the small things which enter into their construction. 
A thumbscrew may hold some attachment in position; it is lost and a 
piece of string or frequently a strip of cloth is used in its place. 
This makeshift is so inadequate that more or less loose motion 
continually takes place, and due to the resulting constant wear 
the attachment is soon either discarded or becomes inoperative. 
A cover is flopping about because some one broke the hinge or tore 
it from the wood or ironwork. Even a belt shipper is rendered 
unsafe by the wearing of the retaining section. We find shipper 
levers retained in place by a stick or block of wood and the discovery 
of this condition by a safety inspector prevented serious accidents 
in two cases known to the writer. “A stitch in time saves nine’ 
can be applied to mechanical devices as well as to a pair of trousers. 

Have any of you noticed the treatment which bearings receive 
in different textile plants? A driving shaft of suitable size has 
been installed on a machine by the maker. It is subjected to some 
hard usage, runs at a somewhat high speed and is carried in well 
fitted bearings lined with some anti-friction or babbitt metal. 
It may have been 1'5/j-in. diam. originally but neglected by 
the oiler eventually both the shaft and babbitt wear down and you 
have perhaps a 1'*/,-in. shaft running in an oblong hole 2 in. 
by 2'/s in. The result is a worn shaft wobbling around in a 
somewhat restricted space. At last the operator or foreman suc- 
ceeds in calling a mechanic’s attention to the condition and when 
the latter has time he takes out the shaft, removes it to the machine 
shop, finds it is out of round, turns it over to any odd size, takes 
off the bearings, knocks out the old babbitt and proceeds to rig 
up some blocking to rebabbitt. Without taking pains to center 
the shaft or to line up the bearings, he pours in his metal, chips 


conditions. 


and 
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off the surplus and repeats the operation on the cap to the bearing. 
He then endeavors to replace the bearing in its old position but 
not being true in alignment, he either packs up his bearing or the 
cap with cardboard or paper and finding he ean turn the shaft 
in its revamped housing, goes off contented, “with other worlds to 
conquer” before him. Now this is not a notion or fiction 
been found by the writer in more than one case. Let 
a plan of procedure. Turn your shaft to some special size, and 
carefully center the shaft in the bearings while they are in position. 
Then pack up under the shaft so as not to oceupy quite one half 
of the bearing, pour your bearing, and repeat the operation with 
the cap, packing up the ears to the cap so as not to have a full half 
of the shaft in the cap. But remember one thing, the shaft that 
you use to babbitt the boxes in has been subjected to considerable 
heat. 


but. has 


us suggest 


Take it back to the machine shop, true it up and then serape 
your babbitted bearings to this straightened shaft until you have 
a good running fit. See that you have cut new oil grooves in both 
box and cap and on leaving your completed job, quietly suggest 
to the operator that a little more attention to lubrication would 
assist you indirectly. 

Many of the incidents herein cited occurred during several re 
cent visits of the writer to textile mills in the South and perhaps 
their presentation here will result in lessening the evils and abuses 
to which textile machinery Is frequently subjected. 


Hydroelectric Power Development on the 
Kings River, Cal. 

One of the largest hydroelectric power development projects for 
da license 
is that to be undertaken by the San Joaquin Light & Power C 
poration on the North and West Forks of Kings River, Cal. At 
ultimate installed capacity of 266,000 hp. is planned, 
present rate of growth in power consumption in the vicinity of th 
project continues, it is expected that it will be necessary to mak 
the total capacity available by 1930. 

The project, which will involve an estimated expenditure of 


which the Federal Power Commission has recently grant 


and if tl 


$51,000,000, will occupy about 14,000 acres of land in the Sierra 
and Sequoia National Forests. It will consist of three storage 
reservoirs designed to provide a combined storage capacity ot 


204,000 acre-feet; eight diversion dams ranging from 15 to SO feet 
in height; and nine conduits of which 34 miles will be tunnel and 
one mile open ditch. 
be built into storage dams and will operate under variable head: 
the maxima being 175 and 245 ft., respectively; 
under heads of 365, 1420 and 1430 ft., respectively; and 
which will be among the very few plants in the United States opet 
ating under heads exceeding 2,000 ft., will operate under heads ot 
2.350 and 2,380 ft., respectively. 

The main construction program is divided into five parts, for 
each of which the time of commencement and completion has been 


Of the seven power houses planned, two will 


three will operat 


twe 


fixed subject to later modification with the approval if the Federal! 
Power Commission, as follows: 

Balch Development No. 1, May, 1922 

Haas Plant, April, 1924—June, 1926 

Kings River Plant, January, 1926—June, 1927 

Balch Development No. 2, April, 1926—June, 1928 

Farnham and Meyer Plants, April, 1927—June, 1929 
Construction of the remainder of the project will be undertaken 
when market demands have grown to the extent which will warrant 
installation of additional capacity. 

The developed power will be fed into the company’s present 
transmission system through its substation at Sanger by means of 
a 110,000-volt transmission line to be built in two parallels, one of 
which will carry a single 3-phase circuit on wood poles, and the other, 
two 3-phase circuits on steel towers. 

The entire development is covered by the license, but its provi- 
sions as to storage do not become effective until the corporation 
secures from the California department of public works the right 
to store water for power purposes. It now has the right to use 
the natural flow of the streams on which its diversion dams are to 
be built, except of Rancheria and Bear Creeks, tributaries, respec- 
tively, of the North and West Forks of the Kings River. 


June, 1924 














Extraction of Oil From Vegetable 


Together With 


Matter 


a Description of the Operation of the High-Pressure, Yielding-Plunger Pump 
By JOSEPH DAVIDSON,' ATLANTA, GA 
HE vegetable-oil industry in the United States has grown from for operating the machine that forms the materia ito cakes 


practically nothing forty years ago, 
about 800 mills in the Southern 
and about 100 mills in other parts of the 
producing oil various other oil-bearing materials, 
linseed, corn germs, peanuts, soya beans and copra. 
The growth and importance of the 
country may be judged from the facts that the present investment 
represented by the industry is approximately $200,000,000, 
the normal amount of oil now produced annually is approximately 
2,500,000,000 Ib., requiring the crushing of approximately 5,800,000 
tons of seeds and other veget 
The thods and 


until today there 
States, producing oil from 


are 
4 
cottonseed, country 


from such as 


vegetable-oil industry in this 


and 


able oil-bearing material 
chinerv used 


considerably ! 
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preparatory to being put into presses 
Referring to Fig. 1, the eccentric 
to the crosshead B Yoke C is connected to crosshead B by 1 


ol two rods one on either side, 


A imparts a reciprocating motion 


neans 


not shown in this figure) and moves 


fixedly with crosshead B. The two plungers D are fitted loosely 
one in B and the other in ¢ Mach plunger D has a collar EF fitted 
gainst a shoulder. Jetween these collars # and the crosshead B, 
n one case, and the yoke C in the other, is placed a double-coil 
spring F, which receives the thrust of the plunger The initial 
tension in the springs will stand a pressure of approximately 1800 
lb. per sq gainst the plunger without yielding, but when the 
pressure in the pump barrels G reaches 1800 |b. pet ‘7 thy 
———= 
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1 in principle as they were forty years ago. To — springs will begin to yield, and continue to do so, more a 10re, 
me extent the oil | been extracted by the solvent process, i1 as the pressure increases Thus the stroke of the plungers is 
which th mass Of ground oil-bearing material is treated with a gradually reduced until the max im pressure is reached, when 
solvent which dissolves the oil and carries it out of the material 
he solvent is then evaporated from the oil and used over again 
Chere is also in use to some extent a machine for extracting the } |_| pitti t ti | * 
il by forcing the material under great pressure through a slotted | een os 
barrel by means of a ting screw f . | i 
However, the great majority and the most successful mills are an | is | 
till extracting the oil by hydraulic pressure. In this method ees babii 
e cooked or tempered material is formed into oblong cakes Ta. ft T ] 4 
an outer covering of cloth by a cake-forming machine operated T | | | | { 
hydraulic pressure. The oil is forced from the material through aae8 = i 
cloth, thence through the perforations and slots of the press a me Ge ee — i 
xes, and is collected in a suitable receiving tank. The pressure | ] rT it 
ed against the ram in the press cylinder is 4500 Ib. per sq. in., Pry rT yyy an 
vhich exerts a pressure of approximately 2000 lb. per sq. in. on the ++} + } 4 4 = 
ikes of material being pressed. Eee | 
It has been found that the manner of applying the pressure has al [| | 
very important bearing on the efficiency of oil extraction, and also aSeeee8 
the economy of the cloth used for covering the cake. t t t ‘ 
\ high-pressure yielding-plunger pump has been designed and ean | | 
it into general use, and has proved to be one of the most decided ly 
iprovements recently made. This pump applies the pressure ttt = 
manner which gives a greater efficiency in oil extraction and 
ving in press cloth than any yet obtained in the hydraulic method. 
\ simple low-pressure pump is also used with plungers having a Fic. 2 Diagram SHowine Pressure Cunvi 
nstant stroke, working in connection with a weighted accumula- 
r and by-pass valve, which maintains a pressure of approximately they will cease to move; then the maximum pressure is held con- 


in. 
per Sq. 


100 Ib. per sq. 
600 Ib. 


This supplies the pressure in large volume up 


in. on all presses, and also supplies the pressure 
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stant until the extraction of the oil 
is then released, and the 
is then refilled for 

The pump can be set to maintain any maximum pressure de- 
sired, between the limits of 3000 and 5000 Ib. per sq. in., by ad- 
justing the nuts 7 on the ends of the plungers D. When this 
adjustment is once made, the plungers will continue to maintain 
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The 


press, 


is completed. 
cakes discharged from the 
another 


pressure 
which 
pressing operation. 








the same maximum pressure for a long period of time, without any 
further adjustment of these nuts. 

Kach chamber / around the discharge check has a ! in. dis- 
charge connection, and the common practice in applying pressure 
' in. 
pipe from each discharge connection to a press. Thus the high 


to vegetable-oil presses is to run a separate and independent 


pressure on each press is supplied independently by one plunger, 
the pumps being constructed so as to provide one high-pressure 
vielding plunger for each press to be served. These '/.-in. high- 
pressure pipes are connected directly to each press evlinder, no 
valve being required to cut off the pressure. Each press is equipped 
with an inlet valve for low pressure and a discharge valve; also a 
check to prevent the high pressure from leaving the press cylinder 
through the low-pressure inlet valve. When the discharge valve 
on the press is closed, the high pressure is confined and builds up 
the pressure to the maximum required. The springs supporting 
the plungers are then in action, taking up the movement of the 
crosshead. When the discharge valve is open while the cakes are 
being discharged and the press boxes refilled, the plungers are 
moving full stroke and the springs are not being compressed; 
the volume of liquid being moved by these plungers merely circu- 
lates under no pressure through the press cylinder, and out of the 
open discharge valve, back into the tank supplying the liquid to 
the suction of pump. 

The use of this pump in supplying pressure to the presses used 
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in the vegetable-oil industry obviates the necessity for any outside 
controlling devices such as safety valves, retarding, or choket 
valves, ete. 

The power required is the minimum for the amount of work 
being done. The peak load comes when the pressure reaches 
1800 to 2000 Ib. per sq. in., and while the plungers are still moving 
full stroke. But from the moment the plungers begin to yield, 
and the pressure continues to rise until it reaches the maximum, 
and the plungers cease to move, the power required decreases 
<0 that the maximum pressure is maintained with little more powet 
than is actually necessary to overcome the friction of the moving 
parts ol the machine. 

Fig. 2 shows the pressure curve obtained by this pump w! 
the plungers are making 60 strokes per minute 

This constantly and gradually increasing pressure, especially 
above 1800 Ib. per sq. in., secures the maximum oil extraction 
due to the fact that the density of the material being pressed ts 
increased very slowly. This gives time for the oil to be foreed out of 
the material, with the least possible resistance which would be set 
up in case the density was increased too suddenly by a rapid rise 
of pressure. 

The minimum wear and tear on the cloth in which the material 
is folded is also secured, due to the cake’s being much less distorted 
and exerting much less foree against the unsupported parts « 
cloth than is the case when the pressure Is ipplied too raph 


The Southern Worker—His History and Character 


How Industrial Life is Affected by the Development of the Cotton-Raising Industry; the Need for 
Vocational-Training Schools, Industrial Leaders and General Education 


By FRANK H. NEELY,' ATLANTA, GA. 


Hk. Odyssey of the southern worker is the story of his wander- 
ings brought about by various economic and industrial 
changes that the South has undergone in the last one hundred 

or more years. The tale is picturesque in setting, emotional in 
action, and certainly inspiring in its present denouement. 

Scattered loosely over a large territory, we find in the year 
1800 many districts whose inhabitants are artisans, come over 
from England, Scotland, Ireland, Germany and Holland. These 
people were essentially of a manufacturing turn, and made of the 
South an industrial country, so much so, that up to 1810 the manu- 
factured products of Virginia, the Carolinas, and Georgia were 
greater in value and variety than those of all the New England 
States. 

This aspect continued until the invention of the cotton gin in 
1793 by Eli Whitney which changed the whole face of the picture. 
Almost immediately cotton raising proved of such profit that all 
manufacturing was stopped and the artisan had in reality ‘lost his 
job.” He was not an agriculturist, but wanted a high wage for a 
new pursuit which he was not able to control because of different 
training and lack of sufficient numbers. Cotton raising was so 
profitable that it behooved the southern planter to acquire all 
the land and slaves he could, as cotton brought over twenty- 
five cents per pound during the next forty vears. The artisan was 
forced by this development to move farther back away from the 
plains, which were highly suitable for cotton raising, toward the 
mountains, where he formed a social group, with manners and 
customs of his own. He made now only the articles that he needed 
for the use of his family, for the slaves were taught all the homely 
arts that were needed for life on the plantations. 

By 1860 these people were thoroughly settled near the foothills 
of the Blue Ridge where they became small farmers raising some 
cotton and grain, and carrying on small trades. 

The call to arms in 1861 was answered not only by the men, but 
also by all boys who had reached the age of sixteen. After the four 
years of struggle, the man power of the South was depleted, planta- 





! Industrial Engr., Fulton Bag and Cotton Mills. Mem. Am.Soc.M.E. 

For presentation at the Spring Meeting, Atlanta, Ga., May 8 to 11, 1922, 
of THe AMERICAN Society OF MECHANICAL ENGINEERS. Copies may be 
obtained gratis upon request. All papers subject to revision. 


tions devastated and neglected, railroads torn up, bridges wrecks 
the whole country, battle-scarred and desolate. Men straggled 
back to towns that were no more, living Was precarious; men wet 
broken in body and spirit, and their land and tools in no conditi 
for the resumption of work. 
Among those who formerly were in condition to help the les- 
fortunate there was scarcely any difference, for the whole ecor 
and social structure had been upset by the abolition of slaver 
The emergence from this condition was necessarily slow. ‘| 


transition from an agricultural country employing slave lal 
one semi-agricultural and manufacturing was difficult, and 
vears 1865 to 1872 were unfruitful in the development of 
facturing establishments. 

However, one by one, cotton mills were built, and once 
these artisans of the vears before slavery came inso thei 
and began to be what they now are, the foundation of the « 
mill industry. 

These first mills, then, and their builders were heralded at t 
time as the saviours of widows and children, who were | 
without means of support, and the editorials of the day lauded t 
enterprise of these men and looked upon their activities as a godse1 
to the South and its population. 


THE SOUTHERN WORKER 


The characteristics of the industrial workers of the South mak: 
them at the same time good and bad factory artisans. Living 
largely in the mountains and by means of their own devices, they 
have had only such necessities of life as a poorly managed and 
fertilized farm would yield. Having no educational advantages 
they are ignorant, in many cases illiterate; having for generations 
lived to themselves, they are sometimes unmoral, seldom immora! 
but preéminently, because of their ancestry, they are proud. To 
some extent their word can be depended upon. They have com- 
mon sense and are generous to a fault, yet their prejudices will 
sway them at times to unreasonable ends. They are improvident 
and wasteful, yet understand basic principles of business because 
of actual experience on their farms, which has taught them that they 
who do not produce cannot eat. It is easy for them to understand 
that a business may fail, because many times their crops have failed 














May, 1922 MECHANICAL 


They are of a mechanical turn of mind because of the necessity 
through generations of shoeing their own horses, sharpening then 
plows, and doing carpentry work around their own homes and those 
of their neighbors. 

When properly approached and when the V are not distrustful of 
their leaders, they Vy to stimulate. 
their mode of life dated back to the period when they felt a certain 
iristocracy due to slavery surroundings, 


are easy From the time when 
following through to the 
present day, they developed a sort of cult, and one must understand 
not only their present conditions, but also the conditions generations 
back te 
strong 
them difficult 
lenglish 


tistactors 


mind and overcome their 

Their lack of training of hand and mind makes 
first workers, but their knowledge ot 
language makes when trained, 


and able 
point ol leadership Hitist 


comprehend fully their frame of 
re judices 
ut as tactory 


the them, a group ol th 
artisans, 
hovers be exerted to the 


ined and unlettered worker to exercise the proper effort for 


encourage 
int} 


ecomplishment Response Is not quick, but when once trained, 


he develops skill and ability, which added to his native stability, 
enables him to outelass inom inv Cases the workers of other sections 
of the country Manufacturers of the South have never under- 
tood that pride in artisanship is one of the prime moving forces ot 
the southern worker. Moreover his home training has developed 


is respect for authority; he has lived in a patriarchy, in) which 
Whole family follow the laws laid down by the father 
EASTERN IMMIGRANT LABOR 


Wher tlre ily 


then, the Southerner comes to work in a factory, he 


t respect for authority which is lacking in the immigrant 

Who has come to America only recently; searching, expecting 
demanding freedom from every American institution, national 
eal, civic and commercial. The neweomer ignores the voices 

Is parents who have not vet learned our language and ow 
to and he totally misunderstands the symbolism of the 

st we 4 Liberty 

reign workers in New York, Boston, or Philadelphia, make 
he factory a veritable tower of Babel, speaking various languages, 
mpressed with the fundamental principle that they who would 
ust work failing to realize that the “tools belong to the hands 
can wield them.” They cannot be made to see that pro- 
ction is the source of all wealth and that buildings and equipment 
re of no avail unless properly organized to produce. They cannot 


de to understand the parallel between the idle farm and an 
nproductive factory. 
ent, they are skeptical and distrusting, so that a 
nderstanding with them is difficult. They a 
nd are continually looking for injustices. 


Deceived at times by unscrupulous manage 
satisiactory 
re Suspicious ol author 


Such a frame of mind 


nstantly aggravates actual conditions. The result is an unstabl 
rking foree, difficult to control There are continual demands 
inreasonable individuals: there are high training costs brought 


out largely by lack of understanding of the instructions given by 


lish-speaking foremen to the many-languaged workers 
MippLe-Werstern WorkKERS 


Louis and New 
or better factory control as there is a stability which is due to the 


In St Orleans we find conditions which make 


redominance of German and French elements. These people have 
een in these sections of the country for more than a generation 
hey have learned confidence in the constituted authority of the 
Government and therefore in the constituted authority ol organiza- 
on They can speak the language, and are more energetic and 
than the southern worker 
ey take training quickly in particular trades, yet their stick- 


etter educated and more intelligent 
rh 
hilitvy is somewhat less than that of the Southerner. 

The control and operation of plants in widely separated sections 

the country present, then, problems of management that involve 
ot only the differences of the men in control, but also present 
he differences of the individuals and the characteristics that make 
ip the wu orking force. 

When we were training an army we had discipline born of military 
ecessity. The rapidity of the training depended on the ability to 
liscipline the soldier regardless of his type, or the locality of the 
training camp, and on enforced uniform methods. 

If uniform results are to be secured in factory organizations, 


I 
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by Not 


our discipline must 


certain well-defined methods of control must 
the the 


practiced 


having absolute power ol army, 


be built on leadership Tal pl iV and the necessities of thy pl int as 
a whole. All workers must be judged by their performance, as 
shown by fair, equitable, and scientifically set standards 


When the Gantt methods began years ago to point the question- 


ing finger at our many organizations throughout the United State 
they inspired the campaign for facts, which facts every honest 
factory manager had to answer sooner or later. The eternal questior 
of why the fall-down, if honest!y answered, placed the responsibility 
upon the managerial control of the plant nd in most cases 
showed that the worker was the scapegoat, 
(,00D MANAGEMENT ESSENTIAI 

The answer always lay in planning, scheduling, disciplini 
ind training. The most important of these elements of good 
management as we view the many kinds of people in thi rious 
parts ol the country is trang It is comparatively « vi » plan 
the work in New York or to schedule a factory’s operations in Sat 


| rancisco, but the accomplishment ot suc h pl ils and the cal 


out of such schedules is absolutely dependent upon the training 
discipline, and control of the organization wherever located 
During the most trying period that the productive forces 
industry have ever passed through, our experience has proved that 
equal results can be secured regardl ss of the local ot the tacto 
or the type of the worker We further know that such 1 
only come with the proper traiming and tha ch training ol 
possible whi voritism is eliminated ft n organization 
and well defined principles of discipline are insisted upo y 


our superintendents 


The South needs training scl ) to te h all art Hav y 
been raised through the generations to do things In a crude mannet 
no artisanship has been taught to the mass The South need 
leaders in the management of every industry. Specific and scienti- 


fic nd scientiie methods of carrving 


methods of train 


ing gon oO} 

erations must be developed. The worker cannot train | ( 
he needs help—he needs instructi and must have it 

Industrial leaders must be furnished by our technical schools. 
General education must be made available for the majority, so that 
the South mav take its just place in the industrial world 

American Labor as Viewed by a British 
Business Man 

B. Seebohm Row! tree. well-know! busine smal nel curecto!r 
of the Industrial Relations Department of the British Muniti 
Bureau during the war, is of the Impression that on the \ le ! 
unskilled man emigrating to American today imp his condi 
tion If he is a Britisher his real wages in the new « itrv ma 
not be better than in the old country. but he has better chan 


An immigrant from EF; 
immediate 1 in addition to that h 
The skilled worker in America 
“man in similar position in England 

There ts 


chances in 


al promotion <tern | urope rec es mor 


money lv. nn is i ch mce ot pr 


is decidedly better off tl 


ress 
vouthful enthusiasm, willingness 
found in | 
as he points out, the fact 


more “push,” 
American bur 
Hand in hand with this goes, 
that the American employer is on the whole a better administrator 


siness than the author 


how: ver, 


than the English one. He is more alert, more critical of his methods 
and quicker to adopt linprovements 
The author was particularly impressed by the excellent research 


work which was being carried on in America, and, as an example 
he cites the case of the laboratories of the National electric Light 
(Association in Cleveland, about which he Says that as he came 


he felt that no country that is not determined to make the widest 


iwiay 


possible use of science can long hope to remain in competition with 
America 

As regards the situation in the labor organizations, 
He 


the employers, who he claims are adopting the same attitude to- 


the iuthor 


Is a good deal less enthusiastic is inclined, however, to blame 
ward the unions as the British employers did 30 or 40 vears ago, 
and, in his opinion, will have to pay for their mistake by years of 
labor unrest.—-The Century Magazine, April, 1922, pp. 944-949 














SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


The Still Engine 


Hie Still engine which was first described in a paper by Frank 

B. Ackland before the Royal Society of Arts in May, 1919, 
is a combination of internal-combustion engine of the high-com- 
pression type and a steam engine. It is being developed by the 
Still Engine Co., London, and its licensee, Scott’s Shipbuilding 
and Engineering Co., Greenock. 

Extensive tests have been carried out on this engine—in parti- 
cular, those lately conducted by Capt. H. Riall Sankey, former 
president of the Institution of Mechanical Engineers. Besides 
its main feature of combining an internal-combustion engine 
and steam engine in which steam generation is a by-product of 
the main engine operation, in the Still engine steam is utilized for 
cooling the piston, and as a certain amount of superheat is added 
to the steam during that process, the efficiency of the steam cycle 
is thereby improved. Also, by burning oil in the regenerator, steam 
may be used for starting and maneuvering. 

The experimental engine described in the present article, known 
as the Scott-Still engine, was built to cover 
a range of power varying from about 700 
to 7000 b.hp., and has eylinders 22 in. in 
diameter and 36in. stroke. Such an engine 
running at a speed of 120 r.p.m. 
estimated to give a normal brake horse- 
power of 350 in one cylinder and an over- 
load of about 400 b.hp. 

The crankshaft and the bed plate were 
designed so as to be suitable for six cylinders 
of this size in line. As however, it was 
considered desirable to work the experi- 
mental engine on the compound principle 
on its steam side, so that its working 
condition might approximate as closely as 
possible those which will obtain in a 
multi-cylinder engine on board ship, a small 
independent  single-acting high-pressure 
steam engine with a cylinder of 14 in. 
diameter and 22 in. stroke was also constructed and coupled direct to 
the main-engine crankshaft. The cranks of the two cylinders are 
arranged at the same angle relative to the dead centers so that the 
pistons move up and down together. By this arrangement the 
steam side of the main or combustion cylinder which forms the low- 
pressure stage is ready to take steam just as the high-pressure 
cylinder begins to exhaust. The steam side of the main cylinder 
is 180 deg. of crank angle behind the oil side, so that the engine is 
double-acting in its operation with this limitation, however, that 
the power developed on the steam side is considerably less than that 
developed on the oil side. 

Cylinders are provided with liners, which, in this case, are only 

, in. thick in the body (see Fig. 1). 

The main idea underlying the design of the Still engine liner 
is the reduction of the temperature differences and consequent 
heat stresses between its inner and outer walls to the lowest possible 
minimum, and the provision of ample surface for the rapid transfer 
of heat to the jacket water. The whole combustion load is taken 
by the breech end of the liner, and transmitted through the con- 
ical joint to the large steel bolts. There is no cylinder cover on 
the engine in the sense in which a cover is understood in oil-engine 
practice. 

The steam and the exhaust valves, of which there are two and four, 
respectively, of simple piston type, are carried well on to the cover 
head to reduce the steam clearance volume to a minimum, and are 
directly connected to their operators bolted on to the cover flange. 
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In this connection it should be understood that the combustion 
and steam cylinders are rarely component parts of the whole with 
a common piston. 

The piston is made in two parts. The skirt calls for no remark 
but the head is spirally ribbed internally as shown in Fig. 2, to 
guide the flow of steam over the crown in as long a path as is reason- 
ably possible. At the same time this formation provides the pis- 
ton with some degree of flexibility and allows it to adjust itself to 
temperature conditions without danger of fracturing the ribs. 
The piston rod is deeply embedded in the piston head with spigot 
and flange, and the attachment of the two is made by studs and 
nuts. The piston head is pierced by six holes for the guidance of 
the steam to the piston head, and is enlarged in diameter at this 
part to maintain its strength. 
with the steam valves and ports, convey the steam during the ad- 
mission period into the cylinder by way of the ribbed space on the 
under side of the piston head, heating the steam and cooling the 
head, to the manifest advantage of both 

The piston-rod crosshead is of special design. It is well known 
that the crosshead bearings of most types of Diesel 
very heavily loaded and frequently give trouble from 
In the Still engine, although the load is naturally reduced because 
of the cycle, the crosshead has been designed to still further reduce 
the load, and to insure cool and easy working under all conditions 
The design adopted admits of the length and diameter of the pin 
on its underside being available for the downward combustion 
load. On its upper side the pin is secured to a saddle, which takes 
This saddle is 
bossed, and provides for the attachment of the complete crosshead 
to the piston-rod by cotter. In this construction the top and bottom 
bushes work on different bearing diameters, but these being con- 
centric, no real objection can be taken to the design on this account 
and in practice the whole bearing works satisfactorily. 

As regards the valve gear when the engine is running, the only 
valves in operation are the fuel-injection valve on the combustion 
side and the steam-exhaust valve on the steam side. 
is worked automatically by the fuel,-injection pressure and the latte: 
by oil under pressure. The fuel-injection pump has a solid plunger 
1'/, in. in diameter with a stroke '/; in. fitted to the pump barrel 
without backing. The timing of the fuel injection is fixed by the 
fuel cam and the period of injection by a spill valve. (The interest 
ing operation of this spill valve is described in the original artic! 

The oil-pressure system for operating the steam inlet and es 
haust valves is such as to eliminate all layshafts, eccentrics and 
similar mechanism. Its operation is shown by Figs. 3 end 4 and 
is, as follows: A simple plunger type of pump worked from the 
main shaft supplies oil at a pressure of from 350 lb. to 450 Ib. per 
sq. in. to the valves to be operated. The oil passes from the pump 
through a distributor worked by spiral gearing from the mat 
shaft. Separate distributors are provided for the steam inlet and 
exhaust valves. These are shown in Fig. 3 at A and B, and se 
tionally in C and D, Fig. 4. The ports are so arranged in tli 
cylinder and piston that once per revolution they register 
give an impulse to the column of oil between them and the valv: 
thus opening the latter. An operator directly connected to ea 
valve is interposed between this volume of oil and the valve, 
receive and transmit the impulse. It is under a constant pressu! 
of oil direct from the pump on its upper side, and is subject to 
intermittent impulse pressure load on its under side. As soon a 
the impulse load is released the constant pressure closes the valv: 
The operator on its under side is of greater area than on its uppe! 
side, and this difference gives the upward load required to open th 


These holes, acting in conjunction 
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engines are 
that 
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the half-bearings for the upward steam load. 
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valve when the ports which are used for operating the steam inlet 
valves to give a late cut-off when starting up the engine. This 
exhaust and starting distributor is fitted with a shuttle valve which 
is set by oil pressure for ahead and astern running. The steam 
inlet, on the other hand, is provided with a slipping arrangement 
on the plug coupling for this purpose. 

The oil-pressure system is used also for starting up the engine 
and for maneuvering. During these processes the oil-pressure 
supply is obtained from an independently driven stand-by pump. 
The regenerator is a small boiler of 150 lb. working pressure, 5 ft 
6 in. in diameter and with 300 sq. ft. of surface. 

In starting from cold the burner under the regenerator is lighted 
and steam is raised as in an ordinary boiler. The engine may be 
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Kept runnil n steam alone for any desired length of time, or fuel 
iv be cut in as soon as it becomes warmed up, and the engine 
brought up to the required speed The cutting of the fuel is ac- 
plished simply and easily by means of the governor or hand- 
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lever control acting on the spill valve 
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above re ferred to 
the weight of steam generated 
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were made to 


the experimental unit unntitv of steam generated from 


The Manutacture of Iron a 


By EWALD 
\! ’ divided into 
. I A, those with a longitudinal seam, and B, 
those without a longitudinal seam 
There are 


ein each of the 


L iron and steel tubing and pipe may | two 


nain classes; viz., 
(seamless tubing). 
quite a number of processes for making tubing and 
two classes. The author considers the various 
Welded pipe is made 
and 


| ft 


cesses, with the exes ption of cast pipe. 
vy practically exclusively of 
ight iron. The most important processes 
nufacture of welded pipe as follows 
[ Butt welding by drawing 
Il Lap welding by rolling 
[11 Water-gas welding 
IV Autogenous gas welding 
V Electric welding. 
Seamless tubing is made practically exclusively from ingot steel 
the following main processes: 
VI 


OC@SS ) 


no longer of 


the 


out mild steel 


fahren for 


are 


Cross-rolling and rolling in pilgrim rolls (Mannesmann 


Vila Piercing-press and draw-press process (Ehrhardt process) 
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waste heat by the single evlinder is SOO Ib pel hr. at 120 1b pressure 
per sq. In. When the combustion cylinder is working with about 80 


lb. mean pressure equal to a normal load of about 340 b.hp. It 











increases as the load is increased and falls away as the load is 
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to about 12 p ent he total horsepower at full normal loa 
This applies, how r, only e single-cylinder engi rom 
15 to 20 pet re expected ft the multi-cylinder et 
Ixtremelv interesting da f tests are reported in th ginal 
article which cannot be abstracted owing to lack of spaces T) 
Eng vol. 133, nos. 3451 and 3452, Feb. 17 and 24, 1922, py 
LSO-182 and 204-207, 20 figs., deA 
| ry. bad >: 
nd Steel Tubing and Pipe 
ROEBER 
Vilb Piercing press and draw press for larger sizes 
VIL Cross-roll piercing and continuous rolling 
IXa Cross-roll (disk) piercing (Stiefel process nd 
Swedish rolls 
IXb Press pointing, press piercing and duo rolling 
IXe Press piercing (Ehrhardt) and duo rolling 
IXd Cross-roll piercing and duo rolling 
In addition to these the following process is used for th * 
facture of tubes of large diameter and comparatively short lengtl 
X Press piercing, press drawing and rolling on special rolls 
The processes of manufacture of butt-welded pipe by drawing 
and lap-welded pipe by rolling (I and II) are tl dest by whicl 
pipe has been manufactured. 
The material used in making welded pipe comes in the form « 
skelp, of which the length, width, and thickness correspond to th 
length, diameter, and wall thickness of the finished pipe. For 


the manufacture of seamless tubing, the material comes in the 


form of solid billets of round or rectangular section, those for the 
smaller sizes being rolled previous to piercing. 
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In process I of welded-pipe manufacture the skelp goes first to 
the cold shears where it is beveled on the edges and, to a certain 
extent, shaped. From the shears it goes to a furnace heated by 
coal or producer gas and is there brought to a welding heat. The 
white-hot skelp is gripped by tongs and drawn through a_bell- 
shaped die in which it is simultaneously bent to proper pipe shape 
and butt-welded. First, before the skelp enters into the bell die 
the edges are subjected to a blast of compressed air, the purpose 
of which is to clean them of slag and raise the temperature so as to 
facilitate the welding. With this arrangement it becomes possible to 
complete the welding of pipe in one draw, ie., in one heat. The 
welded pipes then go to sizing rolls where they are brought to 
proper dimensions; from these they go to straightening rolls, the 
purpose of which is indicated by the name, and thus, final shaping 
of ends and inspection. 

In process I, lap-welded pipe, the preheated skelp goes to special 
rolls where its edges are beveled, and then it is passed on the same 
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(For particulars see text 


heat through the bell die and shaped into a tube. ‘Fhis tube with 
the edges apart is sent again, while still warm, to the heating fur- 
nace where its temperature is raised to welding heat. From the 
furnace the tube goes to the welding rolls where the actual welding 
is done. The larger sizes of pipe are bent to tubular shape not in 
hell dies but in plate-bending machines, from which they likewise 
go to the reheating furnaces. 

To some extent pipe may be made complete in one pass in the weld- 
heating furnace. As a rule, however, from two to three reheats 
are necessary. The welding rolls consist of a pair of grooved rolls 
in which the tubes are rolled over a mandrel which is supported 
by a long, strong bar. Lap-welded tubes after welding have 
also to be passed through sizing rolls, straightening rolls, ete., 
like butt-welded pine. 

In the water-gas welding process of pipe manufacture (process 
I11) only the edges of the skelp are brought to welding heat. The 
skelp is beveled in beveling machines and then bent to pipe shape 
on plate-bending machines, this bending bemg carried out either 
in the cold or in the hot state, depending on the diameter of the 
pipe and its wall thickness. The pipe is then brought, spot after 
spot, to welding heat by a water-gas torch inside and out and 
welded over an anvil by steam, compressed air, or hand hammer. 
In some instances hydraulic pressure is employed instead of ham- 
mering. This kind of pipe comes out from the welding smooth 
and even. In processes IV and V (atitogenous welding and elee- 
trie welding), as in the previous process, only the welding edges 
are heated; in process IV, acetylene or hydrogen are used practically 
exclusively. 

For producing seamless tubing on the Mannesmann cross-rolls 
and pilgrim rolls (process VI), it is necessary to start with solid 
round billets. These are preheated in a coal- or producer-gas- 
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fired furnace, pierced on the cross-rolls and drawn out into long 
tubes on the pilgrim roll stand. In the case of pipes of more than 
300 mm. (11.8 in.) diameter it has been so far necessary to put the 
billet through the cross-rolls twice, although there are new installa- 
The tubes 
from the pilgrim roll stand are usually brought to the right size 
on draw benches or sizing rolls. 

In process VIla, press piercing and press drawing (cupping), 
square-section billets are used. These billets are preheated In a 
furnace and then pierced in a press in such a manner, however, 
that the hollow billet retains a solid bottom. The hollow block 
is then (on its original heat) put into a long horizontal press and 
mandrel attached to the press plunger is fixed into the billet which 
is then forced under pressure through a series of consecutively 
placed dies, and thus drawn out into a tube. Vilb is 
substantially the same as VIla, only instead of having the dies in 
the draw press located consecutively one after another, the billet 
with the mandrel inside is passed through a single die, then drawn 
back and the die replaced by a smaller size, after which the process 
Is repeated, 


tions in which these tubes can be pierced in one pass, 


Pre ICOCSs 


The cross-roll piercing and continuous rolling process (VIII 
at the outset is like process VI with solid round billets, which are 
pierced in the cross-roll stand and on the same heat put over a long 
mandrel and sent through a set of consecutively located pairs of 


rolls, of which there may be seven. In processes IXa to INXd 
inclusive, Various special devices are used for piercing a solid block 
but the duo rolls are used in all of them for rolling. For the Stiefel 
process (IXa) and for process [Xd round billets are used, whili 


for processes IXb and IXe square-section billets are preferred 
The Stiefel stand is essentially similar to the Mannesmann stand 
but is used for producing thinner-walled tubing than the Manne- 
mann. 

In the piercing press of process [Xb a mandrel is pushed through 
to the middle of the billet from both sides after which the billet 
thus pointed is put on a piercing press and there pierced entirely 
by a bigger-size mandrel. In the piercing-press operation i 
process IXc the square-section billets are pierced through hy 
single mandrel exactly as in Vila Vitb, but) the 
hole Foes clear through and no solid bottom in the billet is left 


processes and 
The hollow billet from the presses in all of these four processes 
The duo rolls consist of 
several sets on which the hollow billet is rolled into a tube over 
plug. The plug lays here in a groove between the two rolls and 
is supported by a bar located behind the rolls. 
The stand in this roll is from 1.2 to 1.8 m. (47 to 70 in 
contains a number of flat. rolls placed side by side. 


goes to the duo rolls on its own heat. 


wide and 


For some time now the practice has been to send the pipe coming 
from the duo rolls through finishing rolls to give it a smooth sur 
rom. the 
finishing rolls the pipe goes through sizing rolls, then straightening 
rolls, and after passing through anneal, on to nspection Prov 
ess X is the well-known Ehrhardt process for making large seam 
less hollow bodies. 


face and possibly to size up closer the wall thickness. 


Billets are hollowed out in big presses simil 
in character to those employed in processes Vila and VIIb, iv 
with solid bottoms (cupping process), and then further drawn 
big cupping presses, after which the bottom of the cup is cut of 
and the hollow billet rolled in a special mill in which there are roll 
inside and outside of the billet. 

Figs. 1 and 2 show diagrammatically the essential features of t! 
various processes (Verfahren) of manufacturing welded and seamle 
iron and steel tubing and _ pipe. 

In Germany butt-welded pipe is made in sizes of up to 60 mi 


(2.36 in.) in diameter and abroad in sizes up to 3 in. The wa 


thickness varies from 2.5 (0.1 in.) to 4.25 (0.16 in.) mm. for ga- 
pipe, and 2.75 (0.108 in.) to 5 (0.19 in.) mm. for steam pipe. Pip 
by this process is made in lengths of 5 to 6 m. (16 to 20 ft.). Lap 
welded pipe by process II is not made by welding rolls in sizes | 
than 60 mm. (2.36 in.) outside diameter. The usual range for sur 
pipe is 60 to 420 mm. (2.3 to 16.5 in.) although abroad such pip: 
is made in sizes up to 520 mm. (20.4 in.). With this process the: 
is no trouble in making pipe of standard thicknesses for boiler us: 
and pipes with thinner walls can be also made without troub! 
Such pipe is made in lengths up to 7'/2 m. (25 ft.). 

Pipe welded by water gas (process ILL) is made with diameter 
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starting from 300 mm. (11.S mn 


3.5 in.) and lengths up to Sm 
or hydrogen 


and can be made in thicknesses 
20 it (ias- 
can be made with di- 
up to the largest desirable, and in wall 
mm. up to 10 mm. (0.019 up to 0.39 In 
from Sto about 120 mm 0.314 to 4.72 in 


upto WOmm acetyv- 
leme welded pipe 


process 1\ 
imeters from Simm. (0.3 i 
thicknesses from 0.5 


Pipe in sizes in diametes 


ind in length up to 9m. (26 ft.) Is made on special automatic ma- 
chines Large. S1ZeCs) OT pripee are welded by hand, and In) such 
eases the length of the pipe is practically unlimited. The range 








of electri illy welded pipe is the same as that of gas pipe It must 
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oted, however, that its de 


velopment has not progressed as 
that of the other methods in Germany, and it is only quite 


tly that methods have become known there for welding such 
n wall thicknesses under 1 mm. (0.039 in 

\s regards seamless tubing, the Mannesmann cross-roll and pil- 

v -roll process V1) gives pipe from 35 to about 350 mm. (1.3 

to 15.7 in.) outside diameter with wall thicknesses of boiler-tube 

dard as a minimum, i.e., 2'/, to 9 mm. (0.08 to 0.35 in.). This 

of tubing is made chiefly in double lengths of 12 to 15 m 

O47 to 0.59 in 


Longer tubing, however, can be made by this 
the Ehrhardt cupping process (VIIa) the smallest tubes made 
60 mm. outside diameter (2.36 in.) and the largest up to about 
10 in. but pipe with wall thicknesses less than 3 mm. 
have not been made here. 


“in Process VITb is a very modern 


By it pipe is already made with outside diameters 
ip to $oO0 mm. (33.5 in.) and lengths up to 5'/2m. (18 ft.) with wall 
Thicknesses of about 150mm. (6in.). Process VIII permits making 
¢ trom 60 mm. to 120 mm. (2.36 to 4.72 in.) diameter and proces- 
[Xa to IXd, inclusive, pipe from 60 to 160mm. (2.36 to 6.3 in.). 
ll of these processes the wall thicknesses range from about 
mm. up to 15 mm. (0.11 to 0.59 in.), while the lengths vary from 


f lopment. 
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7m. to, 10m. (23 to 35 ft Process X permits the making 
of tubular bodies from SOO mm. to 3500 mm 1.4 to 15S 1 
in diameter with wall thicknesses ranging from 10 to abe 150 
mm. (0.39 to 6 in The original article gives a diagram r 
these various dimensions 

\ comparison of the inious processes for thi 1 
senmiess tubing shows that for tubing In excess of 160 6.5 


in.) in diameter and in lengths up to 6 m. (20 ft.) the Mann 
process Vl ind Vila and VIIb mav Ibe ised 
for lengths in excess of 6 m. (20 ft.) the Mannesmann pi 
lone Is ivallable 


Processes 


>” 
ofpoin 


Tubing with diameters smaller than 60 
2 likewise tubing with wall thickness of less t] 
0.118 in.) have to be finished on hot or cold draw bene! S 
Fisen, vol. 42, no. 7, Feb. 16, : 


1922. pp. 205 to 2osS, of 1 
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AIR ENGINEERING 


See also Internal-Combustion 
Engines 


BUREAU OF STANDARDS (See Varia 


FUELS AND FIRING 


Anthracite Briquetting in Canada 


\NTHRACITI 
Deseription of the briquetting 


BRIQUETTING Fines with Crupe-Or Resip 


Nukol Fuel Comp 
few miles from London. Ont.. Canad 
The first step in briquetting ts to fre 


plant a} the 
located at Port Stanley. 


e the raw coal of exces 


moisture, which must not exceed about 2 per cent in. the 
product In this case this is done | drier of the sing 
rotating type, 6 ft. in diameter and 40 ft. long. The receiving 
projects into Dutch-oven type of furnace, located dire: 


neath the wet-coal bin. The coal is delivered to the drier ft 

bin i measured flow by means of an apron conveyor and a « 

iron chute passing through the roof of the furnace The flow 

coal is aecurately controlled by means of an adjustable gat 

permits the regulation of the moistur onte Phe 

through the drier in contact with the hot gases, and when dm 
rried away by means of a spiral conveyor and bucket ¢ 

i! bin at the top of the building. Beneath this bin 1 y 
ll or paddle mix The binder is carefully measured in ¢ ( 

proportion to the coal by means of a needle valve, is also introdus 


bv thos 


pom*# The 1 


tter of proportionmg tis 


verv im} 

loo little binder results in a weak briquet that will disinteg: 
on subseq ient handling nd too much binder in a soggv brig 
produced at an excessive cost. The stirring action of the 


mixer gives a preliminary mixing to tl 


e materials preparatol 
fluxing, which is the next step in the operation 

Th vertical evlindrical steel tank 40 in 
if deep, mounted on a cast-iron base 


fluxer is a diametet 


A shaft within this ecn- 
tainer carries a series of radial arms and rotates at a uniform speed 


Stationary arms tank pr 


mixed material is dropped into 
Here the 
as it is termed, fluxed, in the presence 
through openings in the bottom of the tank. 


attached to the inner surface of th 


toward the center The partly 
the fluxer from the paddle mixer 


mixed, or, 


ingredients are further 
of steam admitted 
This serves to mois 
ten the mixture, or flux, as it is now called, and gives it 
plasticity that facilitates the final mixing, or 


i pecull 
masticatiol I) 
flux is delivered directly into the masticator in a continuous stre 

an adjustable gate regulating the flow at 
the delivery of the material into the fluxer 


a rate synchronized 


The next and most important step in the operation ol briquet 
manufacture is the mastication of the flux. 
ponderous Chilean mill, or arrastre. 


The masticator is 
It consists ol a 


/ 
| . 


heavy 
iron bed securely bolted to a massive concrete foundation 


two 
A-shaped standards mounted on the bed carrying the steel frame- 
work that supports the drive gearing and two huge cast-iron roll 
each weighing several tons, arranged to chase around the 
The flux is fed in 


hed ! 


eighteen turns per minute. at the outer edg: 
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the bed and is gradually moved over by a series of adjustable plows 
to the center, where it is discharged. 

Meanwhile the heavy rolls repeatedly passing over the fluxed 
material grind and masticate it to such an extent that the coal and 
binder are intimately mixed. In fact, the binder is literally ground 
into the coal, and the material has been changed into a practically 
homogeneous mass. 

Under the masticator is a conveying device similar in design to 
the paddle mixer. This receives the masticated flux, reduces any 
ceaking, and delivers the material to a bucket elevator that carries 
it to the press, where the briquets are formed under a pressure of 
3000 to 4000 Ib. per sq. in. 

Dropping from the press, the briquet fall directly into a bucket 
elevator which carries them to a rotating cylindrical screen. The 
peculiar shape and arrangement of the molds cause a small quan- 
tity of material to adhere to each briquet in the shape of a rough 
fin. The tumbling action of the screen removes this 
material, and also eliminates occasional weak or imperfect briquets. 
This waste is returned directly to the masticator to be reworked. 

Material to be briquetted passes through the press in a heated 
state, usually at 125 to 140 deg. fahr., and though the briquets at 


edge or 












































Fic. 1 Device ror Cootinc AND HARDENING BRIQUETS 


this temperature are strong enough to withstand the action of the 
elevator and screen, they are still so plastic that they would crush 
under the imposed weight of piling in a ear or bin. 
therefore that they be thoroughly cooled. 

Instead of the usual water cooling of the briquets, air cooling is 
used. The air cooler, Fig. 1, is a vertical steel tank 15 ft. in diam- 
eter and 15 ft. deep, mounted on a concrete base. Extending 
through the center of the tank is an interior tower, or pipe of large 
diameter, which serves to conduct and distribute the cooling air. 

Forming the top of the inner pipe and extending beyond its 
periphery, is a cone of projected area about half the area of the 
main tank. In order to give the briquets an inclined descent, and 
at the same time break up the mass into sections of small area, 
keeping the individual briquets in motion relatively to each other, 
a series of plates, or cones, are provided, so arranged that the 
briquets pass over first one and then the other as they move down- 
ward through the apparatus. These deflecting plates are placed 
alternately on the interior pipe and the exterior casing. 

A funnel-shaped plate, attached to the exterior casing about 3 ft. 
from its lower edge and converging in the center with an opening 


It is necessary 


for discharging the briquets, forms the bottom of the tank. The 
interior pipe is supported from this plate by four hollow legs. The 


annular space beneath the bottom plate is sealed and serves as a 
conduit for the air. 

The required volume of air for cooling is supplied by a large fan 
connected to this annular conduit. From this chamber the air 
goes through the hollow legs into the interior pipe. A series of 
gaps, or openings, allow it to escape at points beneath the interior 
deflecting plates. These are perforated with many small holes, 
so that the air passes directly through the mass of briquets, ab- 
sorbing their heat and finally escaping through vents in the outer 
casing to the atmosphere. The fan develops a pressure of about 
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1 oz. per sq. in. and maintains a constant circulation of air through- 
out the entire tank. 

The briquets are received at the center of the cone top. In 
operation the tank is kept full, the discharge being controlled in 
accord with the input. The tank will hold fifteen tons, or an 
hour’s output of the plant, and the briquets will thus be subjected 
to the cooling action of the air for this same period. 

It is said that conditions in the coal trade in middle-eastern 
Canada are such as to favor the development of the anthracite 


briquet industry. (Coal Age, vol. 21, no. 10, Mar. 9, 1922, pp 
103-406, 2 figs., d) 
HEATING AND VENTILATION 

MECHANICAL UTILIZATION OF ENERGY CONTENT IN STEAM AT 
vERY Low PRESSURES AS A MEANS OF IMPROVEMENT OF I[XFFI- 


CIENCY OF CENTRAL-HEATING Stations, Andre Nessi. The author 
discusses various types of heating such as hot-water and hot-air, 
and the methods of utilizing the mechanical energy content in 
the steam at very low pressures, which is a by-product of these 
installations. The article is essentially descriptive, and therefore 
not suitable for abstracting, notwithstanding its interest. The 
conclusion of the author is that in large heating units it is advisable 
to install machinery for utilizing the residue energy in the steam, 
providing, however, the operation of such machinery is continuous 
and automatic. The machinery can be so designed, as he shows, 
as not to entail any extra demand on the personnel operating 
the heating plant. Bulletin de la Société d’Encouragement pou 
UIndustrie Nationale, vol. 133, 10, Dee., 1921, pp 1363, 
31 figs., dl 
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Reversed Heat Engine for Heating Purposes 


Tue Reverseo Heat Enaine as A Means or Heatine Buren 
inGs, P. B. Morley. In 1852 Lord Kelvin pointed out that it 
heating a building by the burning of oil one may employ an indirect 
process comprising a heat engine and “warming machine” driver 
by the engine, by means of which the heat delivered to the building 
might be much greater than heat of combustion of the coal con 
sumed. In other words, the system, considered merely from the 
point of view of coal consumption, would work at an efficiencs 
better than 100 per cent. The author states that he is not awar 
that this proposal has ever been put into practice and discusses thx 
theoretical possibilities and the nature of the difficulties to be over 
come in its application. 

It being desired to pass into a building a supply of heated air 
it is convenient that the air to be heated be itself the working 
substance in a reversed heat engine or warming machine. Th: 
machine would have two cylinders, which Lord Kelvin called 
“ingress”” and “egress” cylinders. We shall refer to them a- 
“motor” and “compressor,” since the air does work in the forme: 
while work is spent on compressing in the latter. The cycle o! 
operations would be as follows: Air from the external atmospher: 
would be admitted into the motor cylinder for part of the strok: 
the inlet valve would then close and for the remainder of the strok 
the air would expand, falling in pressure. The drop in temperatu: 
during the expansion would be reduced as much as possible | 
making the motor cylinder of highly conducting material witli 
large surface for heat transmission. On the return stroke the ai 
would be discharged into a receiver, also designed to encourag 
heat transmission and having its external surface exposed to tli 
external atmosphere or, better still, to a stream of water. T! 
intention, in fact, is to obtain as nearly as possible isotherm 
expansion and to obtain in the receiver air at a pressure below tht 
of the atmosphere and as little below the outside air temperatu! 
as possible. The receiver might well take the form of a coil 
pipes as shown diagrammatically in Fig. 2. As the object is 
obtain warm air finally, the warmer the air is in the receiver t! 
better, provided the receiver temperature is not obtained by the « 
penditure of fuel or energy. 

The low-pressure air would then be passed into the compres- 
cylinder and would be compressed therein till atmospheric pressur 
was again reached, the operation this time being adiabatic. ‘Tl 
temperature at the end of compression would then be a maximu!! 
and this heated air would finally be delivered into the building 
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Fig. 2 shows diagrammatically the arrangement of the apparatus. 
The work spent on the air in the compressor would exceed the work 
done by it 


in the motor cylinder, the difference being supplied 


by an independent engine, water motor or electric motor. 

The indicator diagrams for the process would be as shown in 
3 or Fig. 4. In it i 
isothermal; the motor diagram is mabn and that of the compres- 
hig. 
ad is not isothermal, but in which the original temperature ts re 
gained in the reeeiver, the 


big Fig. 3 it is assumed that the expansion Is 


sor nbem. 3 is for the more likely case in which the expansion 
air therefore increasing in volume in 
the receiver from nd to nb The point h corresponds to bin Fig. 3, 
and the compressor diagram nbem is the same as before. 
Lord Kelvin took as an example the heating of air 
external atmosphere 50 deg. fahr. to 
temperature of SO deg. falir. and calculated that by 
ideal machine 1 |b. of air would be delivered per second with an 
expenditure of 0.283 hp The heat 
The heat required to warm 


Irom an 
final 


means of an 


temperature of 


for driving purposes. equi- 


vale nt of this powel is 0.2? +1 ul pel ol fs 
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of air from 50 deg. to SO deg. fahr. is about 7 B.t.u., so that 
heat given to the air would be thirty-five times the heat equl- 
ent of the work spent 
\s a means of supplying the driving power, Lord Kelvin con- 
iplated a steam engine capable of converting into work one- 
th of the heat generated by the combustion of coal, so that the 
ct of the whole combination would be that the heat imparted 
the air would be 3.5 times the calorific value of the fuel. A 
lern steam plant of the best type, has, of course, a much higher 
rall efficiency than one-tenth, amounting to 16 to 17 per cent of 
even higher in especially good power stations, and internal-com- 
t ion engines have a still higher efficiency. Thus, after allowing 
for losses of power and heat in the warming machine arising from 
tion and imperfect heat transference, it would appear prob- 
that, by the method described, useful heating effect in the 


Warming of air could actually be obtained with the expenditure 
ol much less fuel than would be required to obtain the same effect 


lirect heating, even with the absolute elimination of the losses. 
Though at first sight this result is paradoxical, further consider- 
ation will show that it is in no way in conflict with the laws of 


tl modynamies nor, of course, therefore, with the law of the 
conservation of energy. (The Engineer, vol. 133, no. 3450, Feb. 
10, 1922, pp. 145-146, 3 figs., tm. In this connection attention 
may be called to the paper presented by A. Altenkirch at the In- 
tr tional Congress of Refrigeration in New York and Chicago, 
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1913 [Cp. Eis- und Kaelte-Industrie, vol. 6 2 August. 1913 
pp. 29-34 where an installation based on the ime prin vi 
operation was described and it was stated that several such unit 
have been actually installed and put in operation on the eon 
tinent ol Murope 
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and Parts 


INTERNAL-COMBUSTION ENGINES 


FLow or Gas intro a Cytinper, A. Johnson. The artick 
here abstracted deals with flow of air into a evlinder of nternal 
combustion engine during operation. Under the cireumstane 
adiabatic flow is out of the question and the air flowing int hot 
cylinder is likely rather to gain than lose temperature \s a useful 
compromise if may be assumed that the temperature of the @ 
does not alter, so that PV is constant. 

From a mathematical consideration of the subject thi ithor 


arrives at the conclusion that, reckoned by weight, the rate at whicl 
air enters a evlinder issuming no change of temperature greatest 
when the pressure inside the evlinder is little more than half thi 
atmospheric pressure, or, to be accurate, that it would 
the pressure within the evlinder were the same at all pots 
dition inconsistent with the motion of the entering air but one whicl 
the author is compelled to assume for the } ITpose ppron 
calculation 

From the point of View of the inter ( Must eng 
dealing with an engine making manv strok oT 
question of greatest interest is in what time he may expe 
cevlinder to fill, or what will be the density f the gas 
contains at the end of a given time 

This is again treated mathematically and the author 
the expression 

) 
j = ° 
R Vv ' ~ 

where ¢ is the time of filling the vessel letely; py is the ginal 
pressure; Po final pressure, or the pressure in the evlinder wl 


completely filled; and R in this case is a constant de pending 


ever, on po. The author shows that under certain limiting cond 
tions, expansion from p l5 to p 3 is about the range which 
permits the gas to flow in a stream of constant area. The remainds 
of the article, while of considerable terest, is not suitabl 
abstracting. The Automobile Enaineer. ol I?. no. 160. Fel 
1922, pp. 41-43, 7 figs., ¢ 
MACHINE DESIGN AND PARTS 

Hypravutic-Power TRANsMIssION GEARS, H. M. Sabin In 


England, variable-speed hydraulic pumps and transmission gears 
have been found to be suitable for heavy-gun training, steering 


gears, winches, heavy-machine-tool and textile-machinery drives 
rotary furnaces and tube mills, etc. The Williams and Janney 
The Car 
and Hele-Shaw types have so far been chiefly employed as variable- 
delivery pumps, the latter system having, howe ver, been apphed 
also for transmission gearing. A 
will also act as a clutch or brake. 
What is wanted, and what certain of these transmission gears 


gear has been chiefly applied as a transmission gear. 


hydraulic-transmission gear 


are being developed for, is a variable-speed pump, with a high 
speed of from 1000 to 1500 r.p.m., or even greater, and capabl 
at this speed of delivering oil up to 1000 to 1500 lb. per sq. in 
and about 4000 lb. per sq. in. pressure or more at about a 
full speed. 


quarte! 
Overload pressures of 2500 lb. per sq. in. have 
maintained already at slow speeds, and are being announced in 
the advertisements of the Carey and Hele-Shaw pumps and trans- 
mission gears. A Carey pump has actually worked at over 4000 
lb. per sq. in. oil pressure for two hours on test, and as regards 
speed, 1000 r.p.m. is by no means too high a speed for certain 
medium-size pumps of the Carey type. 

A great gain in efficiency will naturally ensue with the trans- 
mission gear or pump designed to run with air-filled case, owing 
to the elimination of the stirring losses which increase rapidly as 
the speed increases and which constitute the chief initial loss in 


’ 
Deen 
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these machines. The temperature would be lessened, and there- 
fore the oil would not get so thin, consequently the decreased 
leakage past the pistons and valve faces would result in greater 
efficiency. Further, the weight of the gear in working order would 
be less—a great consideration in automobile work—also the speed 
could be considerably increased. 

An outline of some of the possibilities of variable-speed pumps 
and transmission gears, is followed by mention of some of their 
limitations. Transmission applications are classified under the 
following standard cases: (1) constant horsepower, with variable 
torque and speed; (2) constant torque, with variable horsepower 
and speed; (3) constant speed, with variable horsepower and torque. 
When dealing with inquiries from engineering and other manu- 
facturing concerns, the author was frequently surprised at the 
apparent lack of knowledge regarding horsepower and power 
transmission. For instance, a firm would ask a quotation for a 
gear to transmit 10 hp. and to run between 500 and 20 r.p.m. If 
constant horsepower was required, the torque at 20 r.p.m. would 
necessitate using an extremely large pump, or alternately, an addi- 
tional spur or worm reduction gear between the pump and the driven 
machine. Upon further inquiry, it would often happen that the 
full horsepower was not required at the slower speed. Again, : 
firm would ask for a gear to transmit, say, 50 hp. with a 5 to 1 
speed range, and omit to give the maximum or minimum speeds, 
which, of course, would make all the difference in the size of the 
gear suitable. Many manufacturers seem quite unable to give 
the maximum and minimum torques together with the correspond- 
ing revolutions per minute for the machines they make. Some- 
times a full questionnaire would have to be sent to a firm to get 
it to state particulars correctly. 

The author gives a list of particulars required for designing ¢ 
transmission set, and points out that usually the most important 
point is the torque range during which constant horsepower is 
being transmitted. 

It is the maximum oil pressure which determines the torque or 
speed range, and the length of time the machine would be required 
to work at a maximum torque will determine the size to be employed. 
(The Practical Engineer, vol. 65, no. 1828, Mar. 9, 1922, pp. 151-154, 
3 figs., to be continued, dp) 





MACHINE TOOLS 
Worm-Gear Generator 


British WorM-GEAR GENERATOR. The generator described in 
the original article is suitable either for the accurate production of 
single wheels with a fly cutter or for the manufacture of gears on 
intensive lines by the use of hobs. The machine is of the tangent- 
feed type, with a special mechanism to impart an added movement 
to the wheel blank corresponding at the pitch line exactly with the 
tangential traverse of the cutter. This movement is obtained 
without the use of change gears, eliminating complicated calcula- 
tions and difficulties in setting up. 

Fig. 5 is a transverse section through the generating mechanism 
to illustrate the principles of action. The worm A which drives 
the work spindle B is supported between bearings on a slide par- 
allel to the slide for the cutter arbor. The driving worm is of 
exceptional length, and it is possible to rotate the work spindle by 
an axial movement of the worm, in addition to the regular motion 
which is obtained by the rotation of the worm shaft. For this 
purpose the substantial lever segment C pivoted on a large vertical 
pin D is provided with radial slots having slide blocks which operate 
the respective slides. 

To obtain the correct relative motion between the cutter slide 
and the wheel blank, it is then only necessary to make the distance 
from the center of the pivot for the lever segment to the lower slid- 
ing block equal to the pitch-line radius of the driving worm wheel 
for the work spindle, while the distance from the center of the 
pivot to the center of the upper sliding block is made equal to the 
pitch-line radius of the worm wheel to be cut. Further, by the 
provision of special measuring faces, this setting may be made 
accurately without difficulty, so that the arrangement for obtain- 
ing the correct relative movements between the cutter and the work 
may be said to represent a distinct advance on the previous 
methods employed. 


Vout. 44, No. 5 


The measuring faces for this purpose may be seen at F, in Fig. 5, 
and the method of adjusting simultaneously to the correct posi- 
tion will be clear when it is observed that the cutter slide is mounted 
on a second transverse slide, which is actuated by means of two 
guide screws through the medium of a hand-operated shaft and 
spiral gears. It should also be mentioned that the faces of the 
measuring blocks are a known distance apart when the pitch line 
adius of the hob is zero, so that the required distance may always 
be obtained by subtracting half the pitch diameter of the worm 
from the fixed distance given by the makers. This enables measur- 
ing rods or plug gages to be employed for setting purposes, a method 
which is calculated to give the greatest degree of accuracy with 
an unskilled or semi-skilled operator. 

A simple form of gage is also fitted for setting fly cutters, the 
gage being shown above the cutter in Fig. 5. Briefly, it consists 





of a small bracket located against a suitable face on the slide, at 
carrying a sliding rod having a collar at the upper end. T! 
length of the rod is then made equal to the distance between t) 
upper face of the bracket and the center, so that the distance fro 
the lower end of gaging point of the rod to the center of the cutt: 
spindle is exactly equal to the distance between the face of t! 
gage block and the collar on the rod. By this means, the corr 
setting of a fly cutter may be obtained readily by employing 
plug gage equal in width to half the outside diameter of the | 
represented by the fly cutter. The gage rod may then be clamp 
in position, so that, although the bracket is removed after setti: 
the cutter, any future settings may be made with the minimu 
of trouble. 

The method of mounting the fly cutter in the arbor also posses 
features of interest, and as in the case of other setting operatir 
the object has been to minimize the time required for setti 
From the lower right-hand figures in Fig. 5, it may be seen that t! 
cutter is formed out of cylindrical stock, the end being shaped 
the normal section of the worm thread, while the shank is « 
away at one side, as shown, to simplify the location of the cut! 
at the correct spiral angle of the arbor. Clamping may then 
effected by means of an axial set screw passing through the cut! 
arbor, and bearing against the flat on the tool. This arrangem: 
has the advantage that the stress on the arbor is central, so t! 
there is no tendency to distortion, as is often the case when cut! 
or wedges are used for clamping purposes. 

Regarding the drive for the tangential feed motion, the w 
shaft is extended to a large capstan wheel, and this wheel in tu 
is frictionally driven from a worm wheel to which power is t1 
mitted through the medium of a feed reverse and change box 
the rear of the machine. This feed box provides for twenty f 
changes, covering a range of more than 140 to 1. The trip mech: 
ism is of the instantaneous type, the clutch being released in : 
proximately one-eight of a revolution. Notwithstanding the ! 
that the worm slide which operates the trip mechanism may bh: 
a very slow movement. (Engineering Production, vol. 4, no. ‘ 
Feb. 23, 1922, pp. 187-188, 4 figs., d) 
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A New British Chucking Machine 
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AN Improvep Avutromatic Cuucking Macuine. Description of VeLocity or Sounp in Arr ann Hypro 0D 
a machine developed in England for work on intricate pieces. The » 1 Atmos. Pressure, E. Gruecneisen IL. M 
machine, called the “Victor,” is intended particularly to be used on byect 1 , interest Ise Ve 
locomotive-piston work. It is said also that it will handle all jUaAtIONS ZN the desig team and 
kinds of taper work and bevel-gear work without extra fixtures r, in n wit 
In railway shops it may also be used for work on split rings - h I 
heads, valve followers, bull rings, piston-rod gland lve-spind ‘ i 
glands piston val) covers, main-cylind ! eccent lh na = 
ete . ire 
All ti thi | ure ( ted igl roge t 
posit. tion friction clutches, and are obtained by the very simp Phiese ar 
mean of setting dogs on drums immediately under the headstock ! i 
The clutches adjust themselves automatically to the load, and 1 rt 
quire! tte Ww The main spindle is of large d eter C10CI 
fitted with | thrust washer nd supported two substant U { vv I 
pl ho ‘ } ng It irranged to. st L2ty) er | 
wutomat } , wal i) 44-564, 41 | 
t p the ari y t tor ight forward 
cutting. The turret has { es, and is fitted to the POWER PLANTS (See also Steam Engineering 
— ies - 535 “= — | rhe Ruths Steam Accumulator 
ul vecige Alte t f 1 to e sadd Toe R ~ us A ( < 
L Cel he turning, locati d | ing 
all ng 1 constant speed, the ( g 
turr ing 1 secure cked is claimed that 
rigial bogs I ite v ent, | eured tl { | 
range ( t 
ike » slid 
' bie?” - 
being Adju ol p R 
( ( ( ed rangu I erties 
7 » = 
I 6 Rutas Steam AccuMULAT 
ongitudinal movement, thus enabling a tool to be fed up to accumulator itself, Fig. 6, is merely a large boiler of simp! 
vork against a transverse stop and then traversed longitudi- filled with water to about 90 per cent of its capacity. 7 
or vice versa. Each cross-slide can be operated with any enters through valves X;, Y; into the distributing manifold Z 
f turret. Provision is made for profiling in conjunction with passes therefrom through nozzles P. These nozzles act | 
cross and longitudinal traverse. pumps, and their purpose is to produce a rapid and intin 
he feed is transmitted from the main spindle through a safety ture between the steam and the water. The exit of the 
ten and five-sp ed gear box to the cam drum shaft, the feed ti ke s place through ne zzle F, shaped like a Del aval nozzle 
‘ nges being ope rated by adjustable dogs attached to the change- this ty pe of nozzle the steam flow is, up to a certain degree 
drum. The quick motion of the saddle is taken from the pendent of the back pressure. The nozzle permits the p 
irst-motion shaft, which is fitted with a safety clutch, and runs at only a limited amount of steam, and acts as a kind of safety 
nstant speed independent of the spindle or feed changes. It in case of a rupture of a pipe. On one of the front walls 
is actuated by means of a trip lever, instantaneous in action, the accumulator is to be found a water level indicator W pr 
I ements from slow to fast or vice versa being operated within calibrated and intended to be 


. of saddle movement. A conveniently actuated hand motion 
ddle and cross-slides is provided, and, by means of a hand 
, all cam gearings can be thrown out of action, leaving only 
main spindle operative for chucking purposes. (The Railway 
ette, vol. 36, no. 9, Mar. 3, 1922, pp. 351-352, 2 figs., d) 
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used for maintaining the 
in a predetermined height. In 
practice it was found that it is only seldom necessary to add 
water. The vessel is well insulated so that, practically, th« 
losses therefrom need not be considered. 

As stated above there is nothing strikingly new in the cor 


level the accumulator at 


( 
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tion. What is new is the fact that the accumulator with its great 
content of water is so connected in the system that pressure varia- 
tions of several atmospheres may be permitted in the steam piping. 
Furthermore, the operating range is set chiefly into the region of 
low pressures, which reduces the initial cost of the installation and 
increases the ability of the accumulator to handle large amounts 
of steam. 

In the original article is given a curve showing the relation be- 
tween the steam absorption of an accumulator and the various 
steam pressures. From this curve it appears that the 
given up by a cubie meter of water at a pressure drop of 1 kg. per 
sq. em. varies for different pressures quite materially. For example, 
at 20 atmos. 5 kg. of steam are given up, but at 3 atmos. more 
than 20 kg. of steam are given up, which would indicate that the 
steam-absorption capacity of an accumulator, rapidly increases 
with the lowering of the level pressures, 


steam 
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Ruthsspercher 


DIAGRAM OF CONNECTIONS FOR A 
STATION WITH A RUTHS 


STEAM-DriIvVEN CENTRAI 
ACCUMULATOR 


In the original article, reference is made to tests by Professor 
Josse showing the great advantage obtained with uniform demand 
on the boiler as compared to a variable demand, which is of interest 
as the aim of the Ruths accumulator is to create such a uniform 
demand. Furthermore, the original article shows several schemes 
of using the Ruths accumulator, for example, in connection with a 
blast-furnace 


central station or an electrie plant operating in 
plant. 

One of these connections for use in a central station taking care 
of such a load as a city load is shown in Fig. 7. The figure is to a 
certain extent self-explanatory, though the following may be 
mentioned in connection with the operation of the plant. The 
stoking of the boiler is carried on at a uniform rate, and but little 
attention is paid to the manometer on the boilers. 

If the boiler pressure exceeds a certain amount, the valve Y. 
opens up and the steam flows to the high-pressure turbine, being 
further divided according to the position of the governor C», be- 
tween the low-pressure turbine and the steam accumulator. Ii 
the boiler pressure goes down, the valve X, begins to close and less 
steam goes to the high-pressure turbine. As the speed of rotation 
of the turbine falls off the governor C2, opens the main valve and 
the accumulator begins to give up steam, the low-pressure turbine 
taking up the load which has been taken off the high-pressure 
turbine. With such an arrangement, the pressure head on the 
steam is completely utilized with the exception of the liquid head 
on the accumulator which amount to about 0.1 atmos. and for 
practical purposes may be neglected. The bypass with valve X, 
permits the steam to go directly to the accumulator. This valve 
opens only, however, when X2 is wide open, i.e., at very low loads, 
and the purpose of it is to send the steam to the accumulator 
where it may do some good instead of letting it into the atmosphere 
through the safety valve. 

The only instrument in the boiler house shown on the figure 
is the accumulator manometer. If the accumulator pressure 
becomes either too high or too low, the fireman has to manipulate 
the dampers. With properly dimensioned accumulators, however, 
this would happen only very seldom under regular conditions of 
operation. (Paper before the Machinery Board of the Verein 
deutscher Eisenhuettenleute, abstracted through Stahl und Eisen, 
vol. 42, no. 5, Feb. 2, 1922, pp. 165-171, 9 figs., dA) 
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Hungarian Locomotives and Their Auxiliaries 


LOCOMOTIVES FOR HUNGARIAN Stare Raitways, Desider Ledaes 
Kiss. To meet local conditions the Hungarian State Railwavs 
adopted for their new locomotives a type with two simple cylinders 
in place of the four-cylinder compound arrangement, but provided 
the locomotives with several specialties. 

Because of the scarcity of copper, the locomotives constructed 
soon after the armistice were equipped with boilers of the Brotan 
type. These boilers are provided with a firebox, 
though the boiler shell immediately in advance of the firebox tube 
plate is evlindrical instead of conical, which is a departure from 
the standard Brotan type. 


water-tube 


The firebox is placed above the last 
coupled wheels and is much wider than the frame. In order to 
protect the last pair of driving wheels from the radiant heat of the 
burning coal immediately above the wheels, protector plates were 
applied. Further, to avoid dead grate surfaces, it was found neces 
The for 
There ts also in the fire- 
box a semi-automatic smoke consumer, operating on the principl 


sary to have built upon them a sort of multi-stage grate. 
ward part of the firebox has a drop grate. 
of introducing air through four passages in the brick arch abov 
the grate. 

To provide for the cireulation of water, the firebox ring of thi 
Brotan-type boiler is connected with the last shell of the boiler 
barrel. The steam dome containing the balanced slide valve for 
throttling the steam is located on the first course of the boiler 
Over the second course is located a feedwater purifier with eight 
cells, which has been applied to 3000 locomotives on the Hungaria: 
System. 

The includes 
intercepting device, or steam desaturator, placed in the dom 


locomotive equipment also a centrifugal wate 
also several other specialties, such as a speed recorder, acetyler 
The flanges of tl 
forward driving wheels are lubricated by the condensation wat« 
from a feedwater pump included in the feedwater-heating syster 
This system (Knorr) consists of two preheating cylinders, o1 
located on the right-hand side, and the other on the left-hand sid 
of the locomotive. These are connected and serve for preheating t! 
feedwater by the exhaust steam diverted from the exhaust passage 
of the locomotive. Experience on the Hungarian State Railway 
has proved that if one-fifth of the exhaust steam from the locom 
tive cylinders is diverted to the feedwater heater, it will have 1 
appreciable effect on the draft of the locomotive. The exhau 
steam is conducted separately into the preheating cylinders locate 
on both sides of the locomotive. In addition to this, the right 
hand heater received exhaust steam from the Westinghouse 
compressor, and the left-hand heater receives the exhaust stear 
from the Knorr feedwater pump. The partially-condensed st 
from these preheaters is drained underneath the boiler 
The feeding of the boiler is accomplished by the single Ku 

feedwater pump and the two Friedman injectors. The left-ha: 
injector and feed pump conveys the feed water through the pr 
heating device, i.e., 


cab lamps, a feedwater-heating system, etc. 


the water runs through the injector or fe 
pump first into the left-hand and then into the right-hand prel 

ing cylinder and from there passes through the water purifier i 

the boiler. This method of operation is used because it has pro. 

the most economical. When the right-hand injector is used, t 
feedwater runs only through the water purifier and then dir 
to the boiler. 

With the Knorr duplex feed pump, the water cylinder ha 
steam heating jacket, wherein also the exhaust steam of the pu 
is conducted. On the up stroke of the piston the water ent 
through the right-side suction valve and at the same time pus 
the water from the upper cylinder chamber through the left-s! 
delivery valve into the delivery pipe. Vice versa, the left-=! 
suction valve and the right-side delivery valve are actuat 
on the down stroke. The maximum capacity of the pump 
80 gal. per min. The preheating cylinders are filled entirely wi! 
straight tubes through which the feedwater makes two pas= 
The exhaust-steam chamber is also partitioned, so that the stes 
flows from one end of the heater to the other and back to a pou 
where it is drained, but in an opposite direction to the cours 
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the feedwater In order to eliminate the water of condensation, 
together with the mud which is found to eventually settle in the 
base of the heater, suitable valves and washout fixtures are pro 
vided Railway Review, vol. 70, no. 9, March 4, 1922, pp. 277-291, 
© figs., d 

THE PASSING O1 
Pacific 
10-wheel cross-compound locomotives into simple locomotives of 
the s if 


The Canadian 
Railway, at its Angus Shops, has converted a number of 


rHE Cross-COMPOUND ENGINE. 


type, equipped with superheaters and piston valves 
comotives will work in sparsely settled sections where the 
passenger and local freight trains must be fairly large 
VV power Is not required, and where at the same time sever 
winter months 


conditions ire encountered during the 


Under these 


operating 


conditions the modernization of certain classes of old 


locomotives involves a much lower capital charge than the pu 


w locomotives, and furnishes the 


cl se oor construction of ne 


motive po litable as new locomoti 


Vel! quite 
r this service ve’ th 


Som New England railroads have done similar converting 
nd have even extended it to inelude small S-wheel passenger 
ri ( Which have been fitted with new boilers and pel 
heaters for light local passenger service 
| { rig il rticl vives he detal ( tl teratior rr 
(Canada Ra R L. 70. 8, Feb. 25, 1922 
ie C.. 
ADHESION AND Rack LocomorTive FOR THE D is Rau 
, SUMATI lhesion and comotive is ce 
gned tf ( rv | grades he west coast of Sumatr 
the In eing provided with a rackbar of the Riggen 
ty I portion has grades of from 5.1 per cent to 
6.S per cent and total length of 22.5 miles. The radius of the 
arpest curves on tl k portion of the line is in the neighbor 
“nl WM tt 
| POS ti x types of locomotives | been bui 
eC] rtior the lin The former locomotive 
1-w hee led typ The design described he 
O-10-0t Ly built in Switzerland Che usual syste 
rat , GO te to be } lled by tw 
f ‘ ida] the tt 1 na t! 
l} re provided with Schmidt perheat | barre 
sists « \ courses na « = 64 tube 12 
g and 1S flue the ne length for tl iperheat 
t e firebox is of copper The working pressure is 
1M in 
Che driving wheels are 39 * 5 in. diam., the leading and trailing 
tH ga sick pla of about g The rack wheel ts 
rom a separate set of cylinders, located above the mai 
rs thi igh i ickshaft across the top of the locomotive 
On this jackshaft is mounted spur gear which meshes 
he gear on the cog-wheel ixle Phe pitch diamete ot the 
g rack wheel is 38°). The gearing between the crank 


nd the main cog wheel axle has a ratio of 1 to 2.033 The gear 
ire of the helical tvpe with the pitch angle of 23 deg. 


t-cyl 


ill four evlinders outside the frames, two on each side 


e locomotive is of the compound Winterthur type, 
The 
r eylinders are high-pressure and drive the five coupled ad- 

axles The upper or low-pressure cylinders drive the main 
heel, and are not in operation while the locomotive is running 
he adhesion track. While the locomotive is on the adhesion 


the exhaust steam from the high-pressure cylinders passes 


( tly to the exhaust pipe. When it is desired to place into opera- 

the low-pressure cylinders which run the rack wheel, the engi- 
I OY means of a steam operated valve, changes the flow of the 
ist steam from the high-pressure cylinders into the steam chest 


. he rack or low-pressure cylinders. From these cylinders it 
| s to the exhaust. In this way the locomotive is propelled 
by the five-coupled axles and the rack when ascending the 
In order to insure starting with the load on the rack 
portion of the line, live steam can be admitted directly to the low- 
pressure or rack cylinders by means of a special valve, so that the 
notive works as a twin engine. The four cylinders are of the 


grades. 
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same diameter and have the same stroke They are cast separately 
in order to facilitate removal and repairs 

Three of the fifteen locomotives are equipped with Caille-Potoni« 
feedwater heaters and double-acting feedwater 
in the article 


263-266, 8 figs., d 


pump, illustrated 
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SPECIAL PROCESSES (See also Fuels and Firing 


\ SIMPLIFICATION IN MAKING SHEET-MeEt1 PRESSIN | 
usual process of manufacturing such sheet-metal part 
mobile fenders involves the use } a i 
rhe of course considerable expens \1 Vv proce KING 
suc rticles | been worked out in Au 
the Hvydro-P process 
In this prov he female dis ( 
to be tooled ficient to rem roug _ 
. to give asi nd even surfac | ) ile 
t el thre iron ale mite g u 
pl tely fitting mal lj l 
the it reinforced rubber y t 
by the inject ter under high pressun 
to be pressed t hap Lo rubber bag | 
’ e du a} t ) edges he shee 
lg th g cavit lowered the ope 
\W iter pressure t a ol | iT bol 
Ing expansl thre gy for t] r 
! lie Phe rm ing pressures use \ ' 
! Oto ,oa0 Tt " ! The pressing { Y 
shoe mattos e releas , 
eparatio t lies I leted w t 
uminum kitchenware has been made by the same pro¢ { 


1922, p. 469 


tive Industri vi 1. on Ss, | 5 
STEAM ENGINEERING (See also Thermodynamics, 
Physics, and Power Plants 


TOWARD 1} >I \leTHOD 0 {OM 
WHEELS OF VARIABLE THICKNES Ale 


t llowing su rv presents the lain points. | | 
pica I r ¢ sliders the lifferential equati gy 
Stodo r det ing the dial displace t t gy «il 
wheel This « m | hee ert pplied 
‘ n thickness 1 hyperboloid ISK The equat \ 

parti I}, lye l the St)=¢ ied LISKs equ ~ 

Phi thor attempts nve a solution for disks Ing etl 
n\? 

rm | } ( ) Under = clas - 
tion of disks fall besides disks of even thickness d 
loidal cross-section, ilso those with tr: pe zoidal ind CON 


is well as disks of equal strength For this particular class, t 
Stodola differential equation may be transformed into the G 
The 


is briefly discussed and its application to the present 


equation ol hypergeometric Serles theory of the Gauss 


equation 


problem shown. The author shows that while in general the sol 


tion of the Gauss « quation appears in the form of a series, and mor 
particularly hypergeometric series, under certain limited eondi- 
tions it gives finite expressions for the radial displacements and 


The data 


on disk shapes where the solutions are 


thus obtained are 


stresses. tested by applying then 

known and finits l} 
results are also applied to the complete solution for the cas 
disk of equal strength. It is shown in this connection that undet 
the limited conditions prescribed by practical requirements this 
type of disk fully lives up to its name. 

In the second part of the paper is discussed the connection 
between the differential equation of Stodola for radial displace- 
ment, and the differential equation of the stress function proposed 
by A Foeppl, and also the differential equation of Stodola for the 
bending of a horizontal disk of uneven thickness under the in- 
fluence of its own weight. (Zeitschrift des Oesterr. Ingenieur- v 
Architeken-V ereines, vol. 74, no. 9-10, March 3, 1922. pp. 46-49, 
2 figs., to be continued. mp 
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THERMODYNAMICS (See also Heating and Venti- 
lation) 


THe Spreciric Heats or Arr, Steam Aanp Carson Droxipe, 
W. D. Womersley. The author used apparatus of the recording- 
calorimeter type essentially similar to that designed by the late 
-rof. Bertram Hopkinson, but improved. 
gas he 


Instead of using coal 
mixed the less complex gases, hydrogen and carbon mon- 
oxide, with either air or oxygen. The actual range of the experi- 
ments is from 1000 to 2000 deg. cent., the parts in the curves in 


the original article referring to the lower temperatures being filled 


from the researches of Swann, and Holborn and Henning. The 
method of calculations is very completely described. 
The results obtained are given in the form of curves. The 


figures for air and steam are about 7'/: per cent higher than those 
of Holborn and Henning at 800 deg. cent., and the author assumes 
that their values for carbon dioxide are a similar amount too low. 

In connection with this investigation the effect of the state of 
the walls of the containing vessel on the rate of heat flow in a gas- 
eous explosion has also been considered. .The author carried out 
a series of experiments with the Hopkinson calorimeter to find the 
total heat passed to the walls after an explosion—first, with the 
walls polished, and then blackened. Coal gas was used in the 
combustible mixture and five experiments under different condi- 
tions were made. The same mixture strength was used throughout, 
viz., 12.35 per cent of coal gas by volume. The cooling curve and 
the total heat lost to the walls are shown by a curve in the original 
article, the maximum temperatures of which are 2123 deg. and 2089 
deg. cent. abs., respectively, giving a difference of 34 deg. cent. 


At the end of one second the gases have cooled to 918 deg. and 
859 deg. cent. abs., the difference then being 59 deg. cent. The 


heat lost to the walls in the two cases when cooling has proce ded 
to the same temperature is sensibly the same. At one second the 
heat passed to the walls per square centimeter per gram-molecule 
is 2.675 and 2.556 calories, respectively. 

Another curve in the original article shows the rate of heat flow 
to the walls at various times during the cooling. From this it is 
seen that during the first half second the rate of flow is much greater 
with the walls black than when they are polished. After this 
time the rates seem to be practically the same in the two cases. 
The general rate of flow appears to be 16 per cent higher throughout 
with the blackened walls. From the temperature curves are de- 
rived the relations between the rate of heat flow and the differ- 
ence of mean gas temperature and walls. (Proceedings of the 
Royal Society, Series A, vol. 100, no. A 706, Feb. 1, 1922, pp. 483- 
498, 10 figs., et) 


IrFEcT OF VARIABLE Spectric Heat on DiscHARGE OF GASES 
THrouGH OrIFIcES AND Nozzies, Wm. J. Walker. The paper 
questions the desirability of accounting for abnormal orifice or 
nozzle discharges by consideration of changes in the value of y, 
the index in the equation po’ = constant, for adiabatic changes 
of state. This appears, generally, to have been the custom hitherto, 
but since the actual adiabatic equation under linear-variable 
specific-heat conditions is pu™e*? = constant, the analysis in this 
paper has been carried out on the latter basis for the purpose of 
determining, as nearly as possible, what effect such specific-heat vari- 
ation has on discharges. An exact solution does not appear to be de- 
rivable, but the method of analysis adopted here may be carried 
to any degree of accuracy required. The method of analysis is 
somewhat similar to that adopted in a previous paper (The Effect 
of Variable Specific Heat on Thermodynamic Cycle Efficiencies, 
Philosophical Magazine, September, 1917), dealing with another 
effect of variable specific heat. The result obtained in the present 
paper brings out prominently the fact that the error in computing 
discharges (by the usual constant-specific-heat theory) increases 
as the density of the medium in the reservoir is diminished. This 
fact appears to have been neglected in previous considerations of 
the subject. It is pointed out, also, that by means of the discharge 
formulas obtained the method of orifice discharge may be used as 
a reliable and convenient one for the determination of specific- 
heat variations with temperature. (The London, Edinburgh, and 
Dublin Philosophical Magazine and Journal of Science, vol. 43, no. 
255, March, 1922, pp. 589-593, tm) 
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INFLUENCE OF CoLors ON Heat ApsorpTiON OF PAINTS AND 
Bricks, Maj. C. R. Satterthwaite. Data of experiments on in- 
fluence of color and heat absorption of various materials in hot 
sunlight were carried out in the Soudan during the period of 1915 
18 by G. W. Grabham. The experiments were on the properties 
of various materials and fabries used for clothing, but tests were 
also carried out on painted surfaces and bricks. 

For the purpose of the experiments, evlindrical tin flasks 12! 
em. and 7!/, em. in diameter were adopted. They were provided 
with necks and corks through which thermometers were inserted 
so that the bulbs were placed freely at about the center of the flasks 

In the principal experiments the flasks were laid out on a whit 
sheet resting on a doubled woolen blanket, to eliminate as far as 
possible disturbing factors due to heat absorption by their surround- 
ings. They were set at intervals of about 30 em., and arranged 
in order of their apparent tints so that the lighter-colored flasks 
were next each other and distant from the darker ones. These 
precautions were taken to reduce effects due to radiation from on: 
flask to another, such as might have interfered had a black flask 
been near a light-colored one. Standards of reference were pro- 
vided by other flasks, the white being coated with a lime wash 
which gave a dead-white surface, while the other was coated with 
a mixture of lampblack and varnish which dried with a dull 
black surface. 

From the mean of several observations it was found that, wit 
the “White Standard” (lime wash) at 115.9 deg. fahr., the following 
colors showed the excess temperatures given below. 


Deg. Fahr 
Cream paint 11.5 
Khaki paint.... 22.0 
Cement wash : 26.8 
Black paint.......... 35.2 


In experiments on bricks, a detailed procedure of which is grver 
in the original article, it was found that burnt brick was mu 
hotter than sun-dried brick, which may have been due both 
direct heat absorption and also to texture. (Journal of Hygie 
vol. 15, no. 3, Jan., 1921, abstracted through The Royal Enginee 
Journal, vol. 35, no. 3, March, 1922, pp. 129-132, e) 


VARIA 


WEIGHING BY SUBSTITUTION. Substitution weighing Is 
importance when it is desired to obtain very accurately the weig 
of some particular object and when calibrating or adjusting weig! 
in the process of standardizing them. 

The scheme of weighing by substitution is as follows: For stan 
ardizing weights the standard is first placed on the scale pan 
platform designed to receive it and counterpoised by any conv 
nient material. When the balance of the beam is obtained t! 
standard is removed, the weight to be compared is substitut 
and the correction is determined from the small weights that ha 
to be added or subtracted to establish the same balance as bet 

Where the weight of an object is desired and its weight is 
already known approximately, it is first placed upon the platf 
and balanced by a suitable counterpoise. It is then removed 
standard weights substituted until the same balance is establis 
as before. The weight of the object is then equal to the weig 
substituted for it. The method of substitution weighing is r 
dered precise by observing certain details explained in the o1 
inal paper. 

As explained by the 


Jureau of Standards, the process may 
used 


for obtaining weighings of considerable refinement w 
ordinary forms of compound lever scales. (Technologic Pa 
of the Bureau of Standards, no. 208, Feb. 21, 1922 pp. 177-19 


am, 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparativ' 
d descriptive; e experimental; g general; A historical; m mat! 
matical; p practical; s statistical; ¢ theoretical. Articles 
Opinions expres® 


especial merit are rated A by the reviewer. 
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ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S.M.E. 


Metallic Corrosion Under Investigation 


"THR JUGHOUT the country during the past year a considerable 

amount of research on the general subject of corrosion has been 
carried on. This activity, in spite of the general relaxation in 
chemical and metallurgical research, is due probably to the ex- 
treme importance of many of the problems and to the large savings 
in capital and labor that would result in their solution. The 
laboratories of the Government, private concerns and the colleges 
are participating in this work. 

It was for the purpose of codrdinating this research activity that 
The National Research Council recently appointed a committee on 
this subject to function under its Division of Research Extension. 
Mr. W. M. Corse, Gen. Megr., Monel Metals Products Corporation, 
Bayonne, N. J., is Chairman and Dr. Colin G. Fink of 101 Park 
Avenue, New York, is Secretary of the Committee 

This Committee is, first, to serve as a general clearing house for 
nformation on the subject and, second, to devote its attention 
essentially to a fundamental scientific study of corrosion in all its 

spects. It desires to get quickly in touch with the work which 

being done on corrosion whether through societies, associations, 
industrial labora- 
It is known that the following thirteen organizations are 
interested in the 


titutes, universities, private laboratories, or 


t present 


general problem through committee 


\ Ty 

American Society for Testing American Water Works Asso- 
Materials ciation 

sureau of Standards National Electric Light Asso- 


ciation 
National 

America 
Kngineering Foundation 
The Ameri 

Society 
Bureau of Mines 
National Canners’ 


American Institute of Elee- Gas Association of 

rical Engineers 

1 Gas Association 
rican Electric Railway 

\ssociation 


r Poraly \ 
rican Rai wiy 


rical 
in Electrochemical 
Engineering 
Association 

being attacked from two more or less 
effort is being made to 
corrosion of th rials now in use, in the other new 
substituted and tried out. A partial list of distinct 
rrosion Which demand investigation are listed below, 
iround some 


corrosion problem is 


nt In the one case 


aANngIies, every 
mat 
rials are 


is of ec 


elng centered specific material or article of 


facture, 

enser Tubes 
mobile Radiators 
erground Cables 


Alloys Resistant to High Tem- 
perature 


Corrosion of Zine Cathodes 


d Iron Pipes, Posts, ete. Contact Metals or Alloys 
e Wire Catalyzer Metals or Alloys 
Stacks, Stove Pipes Cutlery Steels 


Acid Tank Linings 
Corrosion of Nickel-Plated Ware 


Ships and Ship Fittings 
R ng Materials 


M Pumps and other Mine soilér Tubes 

upment Fire Boxes 
At pherie Corrosion of Brass Insoluble Anodes 
A spheric Corrosion of 

nzes 

t Iron when Affected by the Presence of Small Amounts of Other 
l nts. Three general problems involved in this research are (1 
\ ty of corrosion as affected by (a) temperature fluctuations, 
ternate dry and moist surface, (c) presence of foreign mate- 
- d@) presence of oxide or carbonate of one or the other constit 
vent of the alloy, (e) crystal structure and intercrystalline cement: 
<) properties of the surface film: (a) coefficient of expansion as com- 
pe with that of the underlying metal; (6) its chemical composi- 
u ¢) porosity; (d) flexibility or ductility; (e) coefficient of 


“‘healing;” (g) relative hardness; 


working; and (3 


adhesion; (f) speed of renewal of 
(h) how effected during 
and bacteria. 


mechanical corrosion 


A more complete micrographic investigation of the changes 
taking place in the film and the metal underneath, 
very desirable. Furthermore, 
will come more rapidly as soon as it is agreed what shall constitute 
a standard test when used to determine the relative corrodibility 
of two samples. At present it is almost impossible to compare 
the results of one observer with those of another, even when both 
of them have work on the same materials in their tests 

Within the la t year, h wwever, decided progress has been m ide 
in the study of cutlery st 


during the 


process of corrosion, is progress 


; els, metals and alloys for mine equipment 
cable sheath, insoluble anodes, alloys resistant to high temperatures, 
and the corrosive molten metals such as zine, tin, ete 


art f 
ition ol 


Sut the solution of the corrosion problem, whole, i ite of 
its long past history, is still in its “infancy” and it is only through 
cooperative effort and free discussion of results (tl isually 
suppressed as well as t] suitable for advertising purposes) that 


eonsistent torward striae ar Dos ible. 


Research Résumé of the Month 


\—Researcu Resutts 


The } j iu fion Engine rR urcl lo give { f 
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{ l In 1 WEIGHING BY SUBS I 4 
paper describ a plan for making titution weighings v i 
t ipplied Inu I j I nce or comp l 8 
It is based u t id ped t) Bureau of &S lards 
in the test 1 standardization of the 10,00 ve ts w " 
‘ rt $s ral 1 tr scale testing equiy nd I ‘ 
maximul! r ! 1 | nterest the | t ‘ 
man cor ‘ t with the work of the Bureau ha d 
in its methods, and the pre it | ition is prepared m re 
t 1 ra mand for an itline 1a stematic m ] r 
carr i it t itl weig! \ result Ss f 
I i ¢ 1 1 i i lal I ind 
] r ta lat d lu routing t 3 
i made to th that 1 t Burea St is 
1 r i-tr K 1 grair eT S 1 ‘ 

rm tor re ra t lata and iK]n 10! \ 
ed has | r to b } “,* that 1 in th ting 

r = ~ T i¢ 

The i matte 1 b the paper rise l 1 ral 
description of the theory of weighing by substitution: the preparation 


n » that the swings of the beam can be read o1 
the graduated scale; the method for 
equilibrium of the beam from the readings taken on it while m« 
the method of removing and substituting 
of the details to be 


f the seale for weigl 


obtaining the positior of the 


and a description 
observed in preparing the scale and making ob- 
servations, and the practice to be f 


weights 


jlowed in making the computations 


The method is of especial value in the calibration of a large number 


of weights of the same denomination. The method is equa 


cable, however, for determining accurately the unknown weight of 
any object. lechnologic Paper of the Bureau of Standards, No. 208 
by C. \ Briggs ind EK. D. Gordon The complete paper ma be pur 
chased from the Superintendent of Documents, Government Printing 


Office, Washington, D. C. 
Instruments and Apparatus A2-22. 
Apparatus and Instruments A2-22. 


Price, 5 cents 


WEIGHING By SwuBSTITUTION See 


Thermal Conductivity 
MATERIALS 
Silk Materials 
knitted ind wo 
Lees, c 


eight or more | 


11-22. 
Thermal Conductivity of 
Measurements of the 
en materials have been made by the disk method 
rrrected lor 


THERMAL ConpbuctTiviITy oF Some WEA ; 
Woolen, Cottor I i 
conductivity of my s ol 

i 
variation of emissivity with temperature From 
iyers of one of the materials were held between 
one disk being heats | 
radiating 
of the samples 
than for 


unspun silk, 


one to 
two copper disks with a pressure of 6 gm./cm?., 
electrically by a coil between it and a third disk, 
to a constant-temper 
was 30 to 40 deg 


loosely 


and all three 
iture enclosure. The temperature 
The values obtained are greater for dens¢ 


woven or knitted samples, ranging from 76 for 





The 


(er 


Ste 


Ste 


wh 
un 
wh 
are 
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94 to 120 for wool, 101 to 122 for silk, 131 for flannelette, 158 to 167 
for linen, and 168 to 184 for cotton, all times 10-* The results come 
out greater for several layers than for a few, and greater for moist than 
for dry samples. When the materials are arranged according to con- 
ductivity for equal weight instead of equal thickness, the order depends 
largely on the looseness of texture, beginning with unspun silk, loosely 
woven wool and knitted artificial silk, and ending with closely woven 
silk cotton and linen. 

The above is a synopsis of a paper which appeared in the November, 
1921, issue of The Physical Review. Address E. S. Rood, Mount 


Holyoke College, Mass. 

mal Conductivity A2-22. VARIATION WITH THE TEMPERATURE 01 
rHE THERMAL CoNnpbucTIVITY OF Cast IRON. Variation with Tem- 
perature of the Thermal Cenductivity of Soft Gray Cast Lron, 195 to 


542 deg. cent.—The sample used contained 3.5, 2.2 and 0.64 per cent, 
of C, Si and Mn, respectively, and was cast into the form of a cylindrical 
shell 3 em. thick, joined with a hemispherical bottom. The tempcra- 
ture differences between the liquids inside and outside the shell, which 
amounted to from 3 to 6 deg. with an input of from 0.24 to 1.6 kw. 
were measured with thermocouples silver-soldered in the ends of brass 
tubes. Since even though these tubes were pressed against the iron 
surfaces, the temperatures thus measured differed more or less from 
the actual temperatures of the surfaces, the absolute values found for 
the conductivity are too low; but the results indicate that the conduc- 
tivity at 542 deg. is between 2 and 3 times its value at 195 deg. cent. 

\ brief but interesting report on this subject is printed in the March, 
1922 issue of The Physical Review. It records the progress made thus 
far by Elmer E. Hall of the Department of Physics, University of 
California, Berkeley, California. 


nent and Other Building Materials A2-22 MetrHop oF PROPORTIONING 
CONCRETE MATERIALS—SCREENED AND UNSCREENED GRAVEI Bulle- 
tin No. 60 just received from the Engineering Experiment Station of 
Iowa State College. See Synopsis of the Process of Making Concrete 
The conclusions with respect to the theory of proportioning which 
may be drawn from the numerous strength tests reported in this Bulle- 
tin, are 1) If the consistency 


remains the same the strength varies 


with the coarseness of the aggregate, or, for the same consistency, the 
finer the aggregate the more cement (to maintain the strength), is 
required: (2) The finer the aggregate the more water is required to 


produce the required consistency; (3) And, therefore, combining 1 
and 2, the more water used in mixing, the more cement is required to 
maintain the strength. Address R. W. Crum, State 
Ames, Iowa. 


lowa College, 


el, Its Treatment and Products A2-22. CORROSION OF STEELS Labora- 
tory work relating to the determination of the relative resistance of 
certain alloy steels to corrosion when submitted to combined weathering 
and immersion in distilled water was completed during the month 
Based on exposure of 19 days, the polished samples of steel showed the 
best resistance to corrosion in the order given below 
1 Annealed stainless steel (C-0.15°, Cr-13% 

2 Annealed high-chromium and high-nickel steels 
3 Forged stainless steel 

$ Cast-iron-chromium alloy (C—0.04%, 
5 Annealed chromium steel (C—0.20%, 


‘r-6.55 “ 
‘r-S.6 


( 


“ww. 


6 Annealed chromium steel (C—0.30°, Cr-5.72% 
7 Annealed chromium steel (C-0.28°%, Cr-3.90% ) 


S Pure iron 
9 Iron-carbon alloy (C-0.45%). 
These tests have been coweducted in the laboratories of the Bureau 
of Standards, Washington, D.C. Address Dr. 8. W. Stratton, Director. 


el, Its 
ON 


Treatment and Products A3-22. Errect or Heat TREATMENT 
THE MECHANICAL PROPERTIES OF 1 PER CENT CARBON STEEL. 
Technologic Paper No. 206 of the Bureau of Standards on this subject 
will be ready for distribution by the Superintendent of Documents, 
Government Printing Office, this city, during the month of March. 
The price is 15 cents per copy. 

This gives the effects of varying time-temperature relations in heat 
treatment on tensile and impact properties, hardness, and structure of 
1 per cent carbon steel, as follows: (a) Effect of temperature variations 
in hardening; (b) time of hardening temperatures above Acm between 
the Ac; and Acm transformation; (c) effects of tempering steels hardened 
in different ways and effects of ‘‘soaking’’ just under the lower critical 
range, and (d) comparison of oil and water hardening for production 
of definite strengths. Under the described conditions of treatment 
and test, the features observed are described in detail under eight head- 


ings. 


B—RESEARCH IN PROGRESS 


The purpose of this section of Engineering Research is to bring together those 
o are working on the same problem for cooperation or conference, to prevent 
necessary duplication of work and to inform the profession of the investigators 

0 are engaged upon research problems. The addresses of these investigators 
given for the purpose of correspondence. 


and Resins B1-22. Paint oN Woop. ‘Phe National 
Research Council and the Engineering Foundation are completing 
arrangements for a thorough research into the protective covering of 
wood of all kinds. Owing to the nature of some of the tests involved 


ints, Varnishes 
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this research will extend over a period of eight to ten years The 
plans call for a study in laboratory and field by methods to be devised 
and improved from time to time, of paints, varnishes and other pro- 
now commonly used and others which may be 


to determine best materials for various purposes, conditions 


tectives suggested, 
ind woods 


and the most effective methods of application, durability and 


ippear- 
ance, 
sought control of dimensional changes of 


wood due to absorption and loss ot moisture (/ 


Among objects ure a 


preservation of wood 
for economic reasons, including conservation of forests economies 
in use of protective and finish coatings for wood and of the labor re- 
quired for their application. It is proposed to carry this work 
ward with the full co6peration of the Forest Products Laboratory of 


the Department of Agriculture at Madison, Wis 


lor- 


the Bureau of Stand 


ards and the American Society for Testing Materials in addition to 
the lumber, woodworking and paint industries of the country Ad- 
dress Alfred D. Flinn, Seeretary, Engineering Foundatior 29, 
West 39th Street, New York City. 

Heat Bl-22. Heat or Fusion Aanp Spreciric Heat of Merats The 
Committee on Grants of the American Association for the Advanee- 
ment of Science has recently assigned one hundred and fifty dollars 
to Professor A. W. Smith, Ohio State University, Columbus, Ohio, 
in support of this work on the latent heat of fusion and the specifie 
heat of metals. 

Steel, Its Treatment and Products B2-22. Evectric FurRNAcE vs. OPEN 
HEARTH SILico-MANGANESE SPRING STEELS. It is more or less gen 
erally recognized that steels of the same composition in so far as the 
elements used are concerned require variations in heat treatment t 


I 


produce similar This 


properties. apples to comparisons between 

heats made by the same type ol process ind steels produ ed b 
different processes A series of tests was completed during the past 
month at the Bureau of Standards on mples of electric and 
open-hearth heats of silico-manganese spring steels carrying equ 
proportions of C, Mn, P, 8S, and Si. The tests included microscopic 
examination, tensile test, and determination of proportions of 
certain gases present, particularly nitrogen and hydroget In gener 
the microstructure = of the electric steel was somewhat lifferent 
from that observed in the open-hearth when bot! te wert 
subjected to the same heat treatment 

Under certain thermal treatments distinet liffere: tens 
properties were observed, but these were largely obliterated ! 
liminary normalizing quench from a high temperature It was 
that the proportion of oxygen present in these steels wa ractica 
the same, about 0.028 per cent, and independent of the heat treat 
ment applied. The nitrogen in the original rolled samples electr 


steel was approximately twice that of the open-hearth and independent 
ol the heat 


treatment. However, in the case of the electric steel, t} 
proportions of nitrogen were’ dependent upon the heat treatment 
on and Steel B1-2?. Tron ror Use in Manuracture or Carn WHEELS 

\ new investigation has been Inaugur ited to study the relation b 
tween the mechanical composition and physical properties of ¢ 
iron of the car-wheel type. In the preliminary work particular att 
tion is to be paid to the question of sulphur and phosphorus cont: 
of the iron The irons will be made in the Ajax-Northrup high-fr 
quency furnace which permits a very close regulation to any desiré 
composition. rhe following tests will be made on the cast materi 
Transverse, tensile, impact, hardness, and wear The depth of tl 

ehill of the chilled specimens will also be noted. 

This work should prove of great value in the drawing up of sp« 
fications for chilled tron car wheels Address r. Ss. W Stratt 
Director, Bureau of Standards, Washington, D. ¢ 

W elding B1-22. WetpiInG oF Strreet-Raitway Joints Phe Amet 
Electric Railway Association through its Committees on Way Matt: 


initiated the formation of the Committee on Welded Rail Joints for t 
purpose of having an authoritative investigation made of the var 
types of welded rail joints now in commercial Amer 
Bureau of Welding as the coérdinating agency in the general field 
welding research and standardization has organized a large Commit 
comprising over thirty experts on welded rail joints 

Welding is being very widely used in making street-railway 
and more or less trouble has been experienced in all types of weld 
joints from breakage. Little or no scientific data exists as 
procedure to be followed in making welds by the various proce 
Several of the larger companies are spending many thousands of dol 
per vear on such joints. 

A small Executive Committee has prepared a thorough questionn 
on the four types of welded joints now in use, namely, cast iron, elect 
seam, resistance and thermit. These were sent to the mem! 
of the Committee and replies are being forwarded to the Soci 
From the answers to this questionnaire it is expected that a 
summary will be prepared of our present knowledge based upon 
the available experience in this ficld. A program of research will t! 
be outlined and different parts of the program assigned to an approp! 
laboratory or in the case of field experiments to one or more ap} 
priate operating companies. These assignments would, of 
cover the men under whom the specific experiments will be conduct: 
Address Wm. Spraragen, Secretary, American Weld 


use, The 


to cor 


out 


crit 


cout 


Bureau of 


29 West 39th Street, New York. 
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Corrosion B1-22. Meraunic Corrosion 


Realizing the great loss which | 
industry experiences each year as 


RESEARCH PERSONNEL 
a result of corrosion in its various 


forms, The National Research Council recently appointed a committee The purpose of t) ection of Engineering Research log ‘ 
to correlate the activity already under way. It recognizes the start onal nature regarding the personnel of d wy ( tf 
that has been made by committees which are composed ol representa cedure f COMMETCIUA r note / ty 
tives of thirteen organizations associated with a number of large firms lorve 
ind it desires first, to be a eclearing- house for research information Research Agencies I RESEARCH LABORAT ES IN INDUSTRIAL ] 
ind second, to devote its attention to a fundamental scientific stud) LISHMENTS OF THE UNITEDSTATES. This is the tile of a Bullet ‘ 
of the ibject Address Dr. Colin G. Fink, Secretary of the Com- tional Research Council recently issued by the Natio Research ¢ 
mittee, 101 Park Avenue, New York oi [his publication s revised and enlarged edit eRe 
Electrolysis B1-2 Mrratasc Commosion, fee . BI Cobb of the Bulletin origi: compiled by Alfred D. ] e 
Engineering | ndatior wing by t t 
5 tio! “- ed ir W a) Alphabet t 
> Index t t fication of laboratori« s 
D—Researcu Equipment heat “i eres ih aggre prem . 
] f Engineering Researc} log mac ire The N h ¢ W t D. ( 
th ] ynent of laborat f mut ma ‘ 


hich } a lh Wn), 
] S D PivTANIUM IN STEEL AND B ' The f ties as alin + 2 , Ert hi} sand / } 
P tM) t ot hie t n \ ' faetur 
] i I t | i i A Tanuf hi earch ¢ . { j ipl a n 
Cor re now off i to manufacturer 1 other nterested 
1 l hy } 
t ' nd n 
‘ { es iS VWI rT) j 
hig 1 primar research and experimental wor exact- : 
t ré the i | I t Si] h is ft Insure ccur te ‘ t I} 
PI Laboratori ‘ iprised of ir units: testing laborator } / ELECTROLY CorRos P LINES A 
t rapl ! rator r for experimental heat-treat l ST! RAL MATE! ALS A bibl rapt 18 res searcl 3474 
experimenta i 
{"t I THe SMoKE Pi EM \ t “ 
Phe ire equipped r most of the pl il test , ‘a ee ) tant “een S or ee . 
‘ t t te t st et nduet t 
] ie rnatiur I ele I | iw i ¢ | f re rt | OO. P. He ( NI 
P In the } = ‘ jepartment t} =e abie 4 lo heat 
—s ; . ker er, | Ss. Bur NI \ t 
t t f r t t ! n experimental i I} > ‘ 
f . rt ¢ R ‘wn 
xperiment foundr j ped or for work on met whicl 
¢ etor ' tare ' ble I} vork f thes borator 3 P } i VJ 1 f | " 1 t 
‘ e of the rime tors in tl i t of Aluminum Bronze I t l M ! 
thi tr Addr George ( t Physi lesting I rut t t 


WORK OF THE A.S.M.E. BOILER CODE COMMITTEE 


— ‘ 
HE Boiler Code Committee meets monthly for the purpose of consid 
? ’ | ’ 17 » y ’ 
ering communications relative to the Boiler Code Any one desir ( bon) ¢ braces Ps hb and sho 
information as to the application of the Code is requested to communi t the si at 


ite with the Secretary of the Committee, Mr. C. W. Obert, 29 West 39th 
. , ( 
New York, N.Y 


Z nd 251 that expanders « 
POCCCUE ‘ innate handling t casts the Prosser tvpe m not be used for attaching tubes and nipples 
All inquiries must be in written form before thev are ac- in fire-tube and water-tube boilers. and that expanders of the roller 
tor consideration Copies are sent by the Secretary of the tvpe are compulsory 
ttee te lof the members of the Committee The interpre : _ = - 
the form of a reply, is then prepared by the Committee Reply: It was the intent of Pars =) and 251 to specit 
<o] Ipon at i regular meeting of the Committee TI is the tubes be suitabl exp nded by ote thar pe ing proc 
retathe n is later submitted to the Council of the Society for mG um : —— om _ otogs Prosser-type expander was | 
, after which it is issued to the inquirer and simultaneously contemplated by the Committee. 
ed in MrecHanicant ENGINEERING . Case No. 387 
W are given the interpretations of the Committee in Cases 
S4 to 300 inclusive, as formulated at the meeting of March Tnqu Does the tolerance of 20 per cent in the phosphor 
22 and approved by the Council. In accordance with the nd sulphur limits as given in Par. 846 of the Boiler Code pe 
tees pl etic the names of inquirers have been omitted the acceptance of steel castings with 0.06 per cent of phosp| 
ma sulphur? 
Case No. 384 Re i: Theto leranceof the phosphorus and sulphur limi 
Is it permissible, under Par. 191, to straighten the 


riven in Par. S46 of the Boiler Code. applies onlv to th 


ie check 
g analysis from the casting, which check analysis is 
‘ ind which is not subject to t! 
} plate lias been cold pressed with sectional clies to the correct l; 


bottom plates ol fired pressure vessels by hand hammeri 


n not compulsory, 
nvil which is bolted to the edges of the sheet where th 1e tolerance The reason 1s that the 
idle analysis gives a fair average of the constituents of the steel 
whereas locally in the casting, the chemical constituents may 


slightly Irom the average: } 


[t is the Opinion ot the Committee that the straightening hence the tolerance permitted 


es of bottom plates of fired pressure vessels by hand hammer- 
prohibited by Par. 191 of the Code. Attention is called to 
ne tact that with proper dies and manipulation, it is possible to Inquiry: Would a continuous feed pipe, which is connected 
properly form the plate. as to pass lengthwise through a boiler drum with feed valves at 
—_ each end of the pipe, the pipe being drilled with a number of holes 
Case No, 385 '/> in. in diameter or over, spaced along its length for discharging 

ry: Does the requirement in Par. 6 for the material to be 


the water into the drum, the combined area of the holes being at 
in braces apply to the structural members referred to in Pars. least equal to that of the cross-section of the pipe, be acceptable 
1 pyre . - ‘ - ‘ ‘ 
“Ul and 225? under the requirements of Par. 314 of the Code? 


( ASE No. 38S 


ply: It is the opinion of the Committee that the structural Reply: It is the intent of Par. 314 of the Code, that the feed pip 








330 


of the boiler shall have an open end or ends inside the boiler, and 
it is the opinion of the Committee that the arrangement submit- 
ted is the equivalent of an open-ended pipe and should be allowed. 
(See Case No. 358.) 


Case No. 389 


Inquiry: Is it the intent of the last sentence of Par. 308 of the 
Code to restrict the use of globe valves of the angle type for blow- 
off connections? It was pointed out that angle globe valves have 
a practically straightway passage through them and offer no dam 
or obstruction to cause accumulation of sediment. 

Reply: It was the intent of Par. 308 that straightway globe valves 
of the ordinary type or valves of such type that dams or pockets 
can exist for the collection of sediment, shall not be used on such 
connections. Accordingly, a revision of the last sentence of Par. 
308 has been suggested to read as follows: 

Straightway globe valves of the ordinary type as shown in 
the accompanying illustration, or valves of such type that 
dams or pockets can exist for the collection of sediment, 
shall not be used on such connections. 


CasE No. 390 


Inquiry: Would it be permissible, under the rules in the Code 
to construct an electrical steam generator formed of large electrodes 
immersed in water within an enclosed vessel, for producing steam 
at 100 lb. gage pressure from electrical energy? The generator 
is to have a circular shell of a size in excess of the miniature boiler 
limit in outside diameter, with flat cast-steel head having the neces- 
sary openings for access, bolted to cast-steel flanges riveted to the 
circular shell. 


Reply: Such a construction is not fully covered by the Code. 
In view of the impossibility of computing these strains in the flat 


MECHANICAL ENGINEERING 


Vou. 44, No. 5 


circular heads with exactness when it is desired to build boilers 
of this type, the Committee would recommend that a test to de- 
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struction be made on a full-sized generator as provided for in Par 
247 of the Code. 


RULES FOR THE CONSTRUCTION OF MINIATURE BOILERS 


,,OR over two years a Sub-Committee of the Boiler Code Com- 
mittee has been engaged in formulating Rules for the Construc- 
tion of the so-called Miniature Boilers, which is to form Section 5, 
Part 1 of the A.S.M.E. Boiler Code. There has been considera- 
ble demand for such a Code embodying special rules for boilers of 
small size that come within this classification in which the require- 
ments for power boilers of average size are scarcely necessary or 
justified. Several preliminary reports upon this Code have been 
considered by the Boiler Code Committee and two revisions thereof 
have been submitted to the steam boiler industry for purposes of 
discussion. In connection with the 1921 Annual Meeting of the 
Society, a public hearing on the proposed rules was held and the 
manufacturers were there invited to discuss the proposed regula- 
tions. The report is here published for the information of the 
membership. Anyone desiring to discuss the report is requested 
to address the Secretary of the Boiler Code Committee, 29 West 
39th St., New York, N. Y. 


A.S.M.E. Boiler Code 
PART I SECTION 5 


RULES FOR THE CONSTRUCTION OF MINIATURE BOILERS 


M-1 Definition. Boilers to which the classification ‘‘Miniature”’ 
applies, embrace fired pressure vessels which do not exceed the 
following limits: 


16 in. inside diameter of shell 

42 in. length of shell 

20 sq. ft. total heating surface 
100 lb. per sq. in. maximum allowable working pressure. 


Where any one of the above limits is exceeded, the rules for Power 
Boilers shall apply. 

M-2 Specifications are given in these Rules, Pars. 23-178 of 
Part I, Section 1 of the Code, for the important materials used in 
the construction of boilers, and the materials for miniature boilers, 
for which specifications evist, shall conform thereto, except that in 


lieu of definite specifications for boiler-plate material, there may | 
used for the shells or drums of miniature boilers, seamless drawn 
shells with integral heads, or seamless or extra heavy lap-weld: 
steel or iron pipe or tubing, provided it is of open-hearth materi 
and the weld is formed by the forging process. Owing to the sm: 
size of the parts of miniature boilers, stamping as required by Pa: 
36 of the Rules for Power Boilers need not be visible after co: 
pleting the boiler, provided the manufacturer certifies on the dat 
slip accompanying the boiler that the material is in accordance wi 
the requirements of the A.S.M.E. Code for Miniature Boile: 
Provisions shall be made by the manufacturer whereby he shall 
able to supply complete information regarding the material and 
details of construction of any boiler built under the Miniat 
Boiler Code. 

M-3 Steel plate when used for any part of a miniature boil:r 
where under pressure, shall be of the firebox or flange grades, | 
in no case shall steel of less than '/, in. thickness be used for rivet od 
shells or less than */;. in. thickness for seamless shells. The hea 
if used as tube sheets with tubes rolled in, shall be at least °/j¢ in. th 

M-4 The construction of miniature boilers, except where ot! 
wise specified, shall conform to that required for power boilers. ‘! 
factor of safety and method of computing the maximum allow 
working pressure shall be the same as for power boilers. 

M-5 Heads or parts of miniature boilers when not exposed to 
direct action of the fire may be made of cast iron or malleable 
provided it complies with the requirements in Part I, Section | 
the Boiler Code for the headers of water-tube boilers. 

M-6 Steam-generator elements of not over 600 cu. in. in vol 
may be made of cast copper or bronze having a copper conte! 
not less than 90 per cent and wall thickness of not less than ' 
Such generators shall be equipped with at least two brass wash ut 
plugs of not less than 1-in. iron-pipe size, and shall be tested ' 
hydrostatic pressure of 600 lb. per sq. in. 

M-7 Circumferential riveted joints, where used, shall con! 
to the requirements in Par. 184 of Part I, Section 1 of the © 
Autogenous welding may be used for joints in miniature boiler 
where the strain is carried by other construction which conforms to 


= 
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the requirements of the Code and where the safety of the structure 
is not dependent upon the strength of the weld. 

M-8 Tubes may be made of wrought iron, steel, drawn copper 
or drawn brass. Fire tubes 1'/2 in. and over shall have both ends 
substantially expanded into the tube sheet by rolling and beading. 
Fire tubes less than 1'/, in. shall be expanded and beaded, or ex- 
panded and welded. The gage of the tubes shall not be less than that 
specified for water-tube boilers and fire-tube boilers as specified 
in Pars. 21 and 22 of Part I, Section 1 of the Code. 

M-9 All rivet holes shall be drilled full size, or they may be 
punched not to exceed '/s in. less than full diameter and then drilled 
or reamed to full diameter. 

M-10 The calking edges of plates, buttstraps and heads shall be 
beveled to an angle not sharper than 70 deg. to the plane of the 
plate, and as near thereto as practicable. Every portion of the 
sheared surfaces of the calking edges shall be planed, milled or 
chipped to a depth of not less than '/sin. Calking shall be so done 
that there is no danger of scoring or damaging the plate under- 
neath the calking edge, or splitting the edge of the sheet. 

M-11 Every miniature boiler shall be fitted with not less than 
three brass washout plugs of 1-in. iron-pipe size, which shall be 
screwed into openings in the shell near the bottom, reinforced to 
give four full threads. All threaded openings in the boiler shell shall 
be provided with a riveted or welded reinforcement if necessary, to 
give four full threads therein. 

M-12 Every miniature boiler shall be provided with at least one 
feed pump or other feeding device, except where it is connected to a 
water main carrying sufficient pressure to feed the boiler. 

M-13 Lach miniature boiler shall be fitted with feedwater and 


blow-off connections, which shall not be less than '/s-in. iron-pipe 
size. The feed pipe shall be provided wth a check valve and a stop 
valve Che feedwater may be delivered to the boiler through the 
blow-off connection, if desired. The blow-off shall be fitted with 
1 valve or cock in direct connection with the lowest water space 
practicable. 


M-14 Each miniature boiler for operation with a definite water 
vel shall be equipped with a glass water gage for determining the 
er level 


ne-third of the height of the shell, except where boiler is equipped 


The lowest, permissible water level shall be at a point 


when it shall be not less than one-third of 
" 


ith internal furnae 
length of the tubes above the top of the furnace 

M-15 Each miniature boiler shall be equipped with a steam gage, 

ving dial graduated to not less than one and one-half times the 

ximum allowable working pressure. The gage shall be connected 
the steam space or to the steam connection to the water column, 
i siphon tube or equivalent device that will keep the gage tube 
d with water. 

M-16 Each miniature boiler shall be equipped with a sealed 
ng-loaded pop safety valve, not less than '/2 in. diameter, 
nected direct to the boiler, indepe ndent of any other connection. 

he safety valve shall be plainly marked by the manufacturer 
th a name or an identifying trademark, the nominal diameter, 
steam pressure at which it is set to blow, and A.S.M.E. Std. 

he minimum relieving capacity shall be determined on the basis 

3 lb. of steam per hour per square foot of boiler heating surface. 

M-17 Each steam line from a miniature boiler shall be pro- 
vided with a stop valve located as close to the boiler shell or drum as 
is practical. 

M-18 Where miniature boilers are gas-fired, the burners used shall 

conform to the requirements of the- American Gas Association, as 
given in the Appendix. The burners shall in such cases be equipped 
ith a fuel-regulating governor, which shall be automatic and reg- 
ited by the steam pressure. This governor shall be so constructed 
it in the event of its failure, there can be no possibility of steam 
m the boiler entering the gas chamber or supply pipe. 
M-19 All boilers referred to in this section shall be plainly marked 
with the manufacturer’s name, the maximum allowable working 
pressure which shall be indicated in arabic numerals, followed by 
the letters “Ib.,”’ and the serial number. All boilers built accord- 
ing to these rules shall be marked A.S.M.E. Min. Std. Individual 
shop inspection is not required for miniature boilers. 

A data sheet shall be filled out for each boiler and signed by the 
manufacturer, this data sheet to include the most important items 
and to be numbered. In addition to this, the complete data sheet 


ty 
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required for power boilers shall be filled out and prese rved by the 
manufacturer for each lot of steel and each lot of boilers man l- 
factured therefrom. The comple te data sheet shall be marked to 
indicate to which boilers it applies and the manufacturer shall 
furnish copies of this complete data sheet when r quest d to do so 
by the owner of any one of the boilers. In requesting the complete 
data sheet the owner should forward the number of the boiler 
which would be stamped thereon in order that the manufacturer 
may readily identify the complete data sheet applying to the 
boiler. 


Name of manufacturer 


60 |b. 
A.'3S.M.E. Min. Std 


SAMPLE OF MARKING 


As required by the Provisions of the A M.I Code Rule 
As Required by the Provisions of the A.8.M.E. Code Rules 


l. Manufactured by 


} and add ) inula irer 
2. Manufactured for 
Na and addre 7 th pure r 
3. Type Boiler No Yr. built 
Manufr state and \ M.I No 
rial No } 
Diameter of Length of 
1, Shell or Drums Drum ! ft n 
Insid t 
Material for Shell Straps 
5. Heads and Furnace Sheets made by i more than one 
make ve i of 
manu ret ne 
order t ed 
to 
Has material used in boiler been checked with mill test rey 
6. Built for maximum allowable working pressure lb 
7. Hydrostatic pressure applied lb. 
Not rhe mill test reports of tests of material used in this boiler are preserved 
by the manufacturer as well as all data applying to the boiler calle or in the 
data sheet tr Power Boiler This data will be supplied by the manufacturer 
the req f the ow 1 of the Bower 
8. Openings: No. . .51z in., No... .Size...in., No Size. .in. 
Mair im mn tio Safety valve Blow-off 
Inspector of Boilers for State or Boiler 


APPENDIX 


Gas BURNER SPECIFICATIONS—AMERICAN GAS ASSOCIATION 


Each burner shall be equipped as follows: 

1 With a separate one-quarter-turn gas cock 

2 With either an adjustable gas orifice or a removable brass 

orifice of a fixed drilling to meet the local condition 

3 With an adjustable air shutter capable of giving complete 

shut off; a lock washer or screw should hold the shutter 
so securely that accidental shifting of the shut.er is 
impossible 

t The mixing tube should be at least six times as long as its 

minimum diameter 

5 When the air mixer, mixing tube and burner are made in 

separate parts, they shall assemble so that there is no 
reduction in internal area at the point of their connec- 
tion in the direction of the gas flow. 

The burner proper shall preferably be of a one-piece cored 
casting. 

The port openings shall be drilled, or if assembled, shall be of 
uniform size. 

The burner shall be capable of operating satisfactorily without 
a wire gauze. 

For satisfactory operation a burner should have sufficient flex- 
ibility to burn with a blue flame at full load and not flash back when 
shut down to the gas flow required to just maintain radiation losses. 

A positive pilot-lighting burner shall be provided. 








Sectional Committee on Standardization of Gears Proposes 
Five Standards 


"| HE decision to organize this Sectional Committee under the 

Rules of the American Engineering Standards Committee 
Was announced in the September, 1920 issue of MecHanicaL EN- 
GINEERING. It was there stated that the American Gear Manu- 
facturers Association and The American Society of Mechanical 
engineers had been designated Sponsors for this Committee by the 
A.E.S.C. 

At the first meeting held on June 23, 1921 Mr. Benjamin F. Water- 
man was elected chairman, Mr. Earle Buckingham, vice chairman, 
and Mr. John P. Kottcamp, secretary. The field in which this 
Committee is to work was looked over in a general way and Mr. 
Buckingham was asked to prepare for the use of the members of 
the Committee a review of the Present Status of Gear Standardiza- 
tion in the United States and Europe. A copy of this statement 
with reprints of all known gear standards was then placed in the 
hands of each member of the Committee before the next meeting 
which was called for October 27, 1921. A third meeting was held 
on January 19, 1922. 

Owing very largely to the excellent preliminary work in this 
field which the American Manufacturers Association 
carried on for a number of years the Sectional Committee is now 
able to submit a Preliminary Report covering five sub-divisions 
of its work, namely, (a) Gears and Pinions for Electric Railway 
Service, (b) Gray-Iron Industrial Spur Gears, (c) Specifications 
for Forged and Rolled Gear Steels, (d) Specifications for Steel 
Castings for Gears and (e) Standard Specifications for Brass and 
Bronzes for gears. 

Two reasons prompt the Sectional Committee to publish these 
proposed standards at this time: First, it desires at all times to 
keep the public fully informed concerning the progress of its work 
and second, it needs the constructive criticism and suggestions 
of those most interested in the subject. Kindly address the 
Secretary of the Committee Mr. John P. Kottcamp, care of Pratt 
Institute, Brooklyn, N. Y. After a reasonable time has elapsed 
the Sectional Committee will formally present these standards to 
the two sponsor bodies, who will, on approval, place them before 
the American Engineering Standards Committee. 


Gear has 


Gears and Pinions for Electric Railway Service 
CASE-HARDENED FORGED-STEEL GEARS 
MANUFACTURE 
1 Material. All blanks for gears shall be made from open-hearth 


steel which has been thoroughly worked to secure a homogeneous 
dense material, free from all injurious defects. 


CHEMICAL PROPERTIES AND TESTS 


The steel shall conform to the following 
requirements as to chemical composition. 
Carbon..... 0.20 per cent, not less than 0.12 per cent nor more 
than 0.28 per cent. 
Manganese..0.50 per cent, not less than 0.40 per cent nor more 
than 0.60 per cent. 
Phosphorus... ..not over 0.05 per cent. 
a eee not over 0.05 per cent. 

3 Check Analysis. A check analysis may be made by the pur- 
chaser or his representative from one or more gear blanks from each 
lot of 100 or fraction thereof ordered and this analysis shall conform 
to the requirements specified above. Sample for check analysis 
to be taken at the pitch line so that the blank will not be destroyed. 


2 Chemical Properties. 


PHYSICAL PROPERTIES AND TESTS 


4 Hardness. The hardness as shown by the scleroscope shall 
not be less than eighty, taken at the center of the top of the tooth 
after treatment. 

5 Treatment. All gears, after the teeth are cut, shall be car- 
bonized to a depth approximately one-sixth of the thickness of the 
teeth on the pitch line. 
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DIMENSIONS AND FINISH 
(See Fig. 1) 


6 Diameter. The outside diameter (A) over the teeth as ma- 
chined must not vary from that specified by a more than plus zero 
(0) inch or minus one thirty-second (132) inch. 

7 Face. (a) The face (B) of the gears must not vary from the 
specified width by more than plus one thirty-second (1 32) in. or 
minus one thirty-second (1 32) in. 

(6) The minimum thickness of the rim (C 
shall be as follows, measured one-eighth (1,8) 


under the teeth 
in. from the edge of 











the rim: 
Pitch Thickness of Rim 
3 38 in. 
21 2 7 16 in 
2 ly in. 
S Web. The Web (D) of all gears shall have four 3's in. holes 
B ef It 
Vi < WN 
rn 4 
L C 
; OC 
 - == ) o 
i ‘a 
2 =< Y 
Fic. 1 
on 7'/, in. radius spaced with a tolerance of one-eighth (1/8) in. in 


center of webbed section, whenever the space will permit. 

9 Bore. (a) The diameter of finished bore (EF) shall not vary 
from that specified by more than plus one-thousandth (0.001) 
in. or minus one and one-half thousandths (0.0015) in. 

(b) The diameter of rough bore (Ee) shall not vary more than 
one-sixteenth (1/16) in. over or one-eight (1/8) under that specified 

(c) The ends of finished bores shall be chamfered (F 
sixteenth (1/16) in. on motor side to avoid injury to shaft when 
mounting. 


one- 


(d) Bore shall be measured with a pin gage or inside micro- 
meter. 
10 Hub. (a) The face (G) of hub (H), next to lining, shall have 
a smooth-bearing finish and run true with bore. 
(6) The variation from the specified dimensions of hub (H) 
and hub extension (L) shall not exceed the following: 


Length of hub (H 
(0.02) in, 


overall plus zero (0) in. to mirus two-hundredths 


Length of hub extension (L) plus one thirty-second (1/32) in. to 
one thirty-second (1/32) in. 

Diameter of hub extension (J) plus zero (O) in. to minus three hundredths 
(0.03) in. 

11 Teeth. (a) The thickness (K) of teeth at the pitch line must 
be to specified dimensions as a maximum or io specified dimensions 
minus ten-thousandths (0.010) in. as a minimum. 

(b) The teeth shall be of the Brown and Sharpe standard 14 
degree involute form unless otherwise specified. 


minus 


MARKING 
12 Mariing. The information indicated by the following list 
shall be plainly stamped on motor side of rim (N) of all gears; 
(a) Grade; (b) Month, (c) Year; (d) Serial Number of Manufacturer, 
(consecutive for each month); (e) Name, (initials or trade mark of 
manufacture). 


INSPECTION AND REJECTION 


13 Inspection. (a) All gears shall be tested for smooth running. 
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The teeth must be equally spaced so that the gear will run smoothly 
in both directions with a master pinion. 

b) Reeords of all chemical analysis and physical tests shall 
be kept by the manufacturer and shall be available to the purchaser 
for a period of one year. 

14 Rejection. 


any portion of or all of the material which does not conform to the 


The purchaser should reserve the right to reject 


above specifications in every particular 


QUENCHED AND TEMPERED FORGED CARBON-STEEL GEARS 


\MIANUPACTURI 


al \ll blanks shall he 
1 which has been thoroughly worked to secure a homo- 


Ly Mate 
he arth stec 


lor gears made from open 


geneous dense material, free from all injurious defects. 


CHEMICAL PROPERTIES AND TESTS 


16 Chemical P operte The steel shall conform to the follow- 
Ing requirements as to chemical composition 
Phosphorus not over 0.05 per cent. 
Sulphur not over 0.05 per cent. 
17 ¢ heck Analysi \ check analysis tities be made by the 


] 


purchaser or his representative from one or more gear blanks from 


each lot of 100 or fraction thereof ordered and this analvsis shall 


ontorm to the requirements specified above. 


The sample tor 


check analysis to be taken at the pitch line so that the blank will 
t be destroved. 
DIMENSIONS AND FINISH 
See Fig. 1 
IS Diamete The outside diameter \ over the teeth as 


ichined must not vary from that specified more than plus zero 
0) in. or minus one thirty-second (1/32) in 

19 Face a) The face (B) of the gears must not vary from the 
specified width by more than plus one thirty-second (1 
r minus one thirty-second (1/32) in 


in. 


”) 
Dea 


4b) The minimum thickness of the rim (C) under the teeth 
ill be as follows, measured one-eighth (1 8) in. from the edge of 
ne Tinh: 
Piteh Thickness of Rim 
3 > Sin 
21, 7, 161n 

2 ly in. 
20 Web. The web (D) of all gears shall have four 3! 9 In holes 
7'/, in. radius spaced with a tolerance of one-eighth (18) in. 


center of webbed section, whenever the space will permit. 
21 Bore a) The diameter of finished bore (EF 
m that specified by more than plus one-thousandth 
0.0015 
shall not vary 


shall not varv 
O.001) in 


minus one and one-half thousandths in. 
bh) The diameter of rough bore (le 
<ixteenth (1. 16) in. over or one-eight (1/8) under that specified. 
( The ends of finished bores shall be chamfered (1 
kteenth (1,16 on motor side to avoid injury to shaft when 


inting 


more than 


one- 


In 


!) Bore shall be measured with a pin gauge or inside microm- 
22 Hub. (a) The face (G) of hub (H) next to lining shall have 
mooth-bearing finish and run true with bore. 
6) The variation from the specified dimensions of hub 
nd hub extension (1) shall not exceed the following: 
of hub (H i 


H) 


Length minus two-hundredths 


U2 in 


overall plus zero (0) mn. to 


ength of hub extension (L) plus one thirty-second (1/32) in. to minus 


thirty 4 


-second (1/32) in. 
Diameter of hub extension (J 
} in. 


23 Teeth. (a) The thickness (K) of teeth at the pitch line must 
be to specified dimensions as a maximum or to specified dimensions 
minus ten-thousandths (0.010) in. as a minimum. 

b) The teeth shall be of the Brown and Sharpe standard 14! 
degree involute form unless otherwise specified. 


plus zero (0) in. to minus three hundredths 


MARKING 


24 Marking. The information indicated by the following list 
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shall be plainly stamped on motor side of rim (N) of all a irs; 
a) Grade: (6) Month c) Year: (d Serial Number of Manufas rer, 
(consecutive for each month): (e) Name (initials or trade irk of 


manutacturer). 
INSPECTION AND REJECTION 
25 In spection a) All gears shall be tested for smooth running 
The teeth must be equally spaced so that the gear will run smoo 
in both directions wtth a master pinion 





6) Records of all chemical analysis and physical tests shall 
he kept by the manufacturer and shall be ible to the purchases 
for a period of one vear 

26 Rejection. The purchaser reserves the right to reject 
portion of or all of the material which does not con to the Dove 


specifications in every particular 
(ASE-HARDENED FORGED-STEEL PINIONS 
MANUFACTURI 
27 ~Materia All blanks for pinions shall be made from ope 
earth steel w been thoroughly worked to secure a hom« 
ven is dense te Iree trom 1] injurious cle rects 
(CHEMI PROPERTIES AND TESTS 
2S Che Propert The steel shall conform to the lOWINE 
requirements as to chemical composition 
Carbon 0.20 per cent. not less than 0.12 pr e! r more 
than O.2S per cent 
Manganese..0.50 per cent. not les 0.40 per cent 1 more 
than O.60 per cent 


Phosphorus not o er 0.05 per cent 
Sulphur not 
Lna j 
or his representative 


( ach lot of 


over 0.05 per cent 
20 Chee \ check analvsis may be made by the pur- 
chasel from one or more pinion blanks from 
100 or traction thereof ordered and this analysis shall 
The Ss umple 
check analysis to be taken at the pitch line so that the blank 
not he destroved 


conform to the requirements specified above 


for 
will 
PHYSICAL PROPERTIES 


AND TestTs 


30 Hardne The hardness as shown by the scleroscope sha 
not be less than eighty, taken at the center of the top of the tooth 
aiter treatment. 

31 Treatment All pinions, alter the 
bonized to a depth approximately one-sixth (16 
of the tooth on tl 


teeth are cut, shall be car- 
of the thickness 


if pitch line. 


DIMENSIONS AND FINISH 


) 


See Fig. 2 


2 Diamet The outside diame ter \) of the pinion sh ull not 


more tl 




















vary from that specified by an 
- + plus zero (0) in. or minus one thirty-second 
| 1 32) in. measured at the center of tl 
a | lace 
a ' 33 Face. The face (B) of the pinion 
Ao 7. x must not vary from the specified width 
2 ae <a by more than plus or minus one thirty- 
a a—iG second (1/32) in. 

- I» a, 34 Bore. All bores (C-E) must be 
/ AS oi" finished after treatment. The diameter of 
f { } - the bore must be such that the standard 
\ antl } plug gauge will not project less than one 


29) 


Je 


than 
at the 


or 
measured 


thirty-second (1 in. more 
Fic. 2 one-sixteenth (1/16) in. 
large end of bore (C) 
the full length of (D) of bore (C-E), 
(a) The depth (H) of the counterbore must 
vary from that specified by more than plus zero (0) in. or minus one 
thirty-second (1/32) in. 

(b) The diameter (F) of the counterbore must not vary from 
that specified by more than plus one thirty-second (1/32 or 
minus zero (Q) in. 

36 Keyway. (a) The sides (G) of the keyway must be cut parallel 
with the centerline of pinion. 

(b) The width (L) of the keyway must not vary from that 


and have bearing 


35 Counterbore. not 


in 
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specified by more than plus three thousandths (0.003) in. or minus 
zero (Q) in. 

(c) The depth (P) of the keyway must not vary from that 
specified by more than plus one sixty-fourth (1/64) in. or minus 
zero (0) in. 

(d) The fillet (J) at the bottom of the keyway shall have one- 
sixteenth (1/16) in. radius. With this specification one-sixteenth 
(1/16) in. clearance shall be provided between bottom of keyway 
and pinion key. 

37 Teeth. (a) The thickness (K) of teeth at the pitch line must 
be to specified dimensions as a maximum or to specified dimensions 
minus ten thousandths (0.010) in. as a minimum. 

(b) The teeth shall be of Brown and Sharpe standard 14'/: 
degree involute form unless otherwise specified. 


MARKING 


38 Marking. The information indicated by the following list 
shall be plainly stamped, preferably on the outer end (M), of 
pinions; (a) Grade; (b) Month, (c) Year, (d) Manufacturer’s Serial 
Number (consecutive for each month), (e) Name (initials or trade- 
mark of manufacturer). 


INSPECTION AND REJECTION 


39 Inspection. (a) All pinions shall be tested for smooth running. 
The teeth must be equally spaced so that they will run smoothly 
in both directions with a master gear. 

b) All pinions shall be gaged with a standard taper plug 
gage, which shall be the same size as the nominal size of the bore 
at the large end. 

(c) All pinions shall be free from any seams, cracks or other 
defects that would in any way affect their service. 

10 Rejection. The purchaser should reserve the right to reject 
any portion of or all of the material, which does not conform to 
the above specifications in every particular. 


QUENCHED AND TEMPERED FORGED CARBON-STEEL PINIONS 
MANUFACTURE 
$1 Material. All pinions shall be made from blanks of open- 


hearth steel which have been thoroughly worked to secure a homo- 
geneous dense material, free from all injurious defects. 
CHEMICAL PROPERTIES AND TESTS 

42 Chemical Properties. The steel shall conform to the following 

requirements as to chemical composition: 
Phosphorus... ..not over 0.05 per cent. 
Sulphur not over 0.05 per cent. 

13 Check Analysis. A check analysis may be made by the pur- 
chaser or his representative from one or more pinion blanks from 
each lot of 100 or fraction thereof ordered and this analysis shall 
conform to the requirements specified above. The sample for 
check analysis to be taken at the pitch line so that the blank will 
not be destroyed. 


DIMENSIONS AND FINISH 
(See Fig. 2) 


44 Diameter. The outside diameter (A) of the pinion shall not 
vary from that specified by more than plus zero (0) inch. or minus 
one thirty-second (1/32) in. measured at the center of the face. 

45 Face. The face (B) of the pinion must not vary from the 
specified width by more than plus or minus one thirty-second 
(1/32) in. 

46 Bore. All bores (C-E) must be finished after treatment. 
The diameter of the bore must be such that the standard plug gage 
will not project less than one thirty-second (1/32) in. or more than 
one-sixteenth (1/16) in. measured at the large end of bore (C) 
and have bearing the full length of (D) of bore (C-E). 

47 Counterbore. (a) The depth (H) of the counterbore must 
not vary from that specified by more than plus zero (0) in. or minus 
one thirty-second (1/32) in. 

(b) The diameter (F) of the counterbore must not vary from 
that specified by more than plus one thirty-second (1/32) in. or 
minus zero (0) in, 
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48 Keyway. (a) The sides (G) of the keyway must be cut parallel 
with the centerline of pinion. 

(6) The width (L) of the keyway must not vary from that 
specified by more than plus three thousandths (0.003) in. or minus 
zero (0) in. 

(c) The depth (P) of the keyway must not vary from that 
specified by more than plus one sixty-fourth (1/64) in. or minus 
zero (QO) in. 

(d) The fillet (J) at the bottom of the keyway shall have one- 
sixteenth (1/16) in. radius. With this specification one-sixteenth 
(1/16) in. clearance shall be provided between bottom of keyway 
and pinion key. 

49 Teeth. (a) The thickness (K) of teeth at the pitch line must 
be to specified dimensions as a maximum or to specified dimension 
minus ten thousandths (0.010) in. as a minimum. 

(b) The teeth shall be of Brown and Sharpe standard 14'/; 
degree involute form unless otherwise specified. 


MARKING 


50 Marking. The information indicated by the following list 
shall be plainly stamped, preferably on the outer end (M), of all 
pinions; (a) Grade; (6) Month; (c) Year; (d) Manufacturer, 
Serial Number of (consecutive for each month); (e) Name (initials 
or trademark of manufacturer). 


INSPECTION AND REJECTION 
51 Inspection. (a) All pinions shall be tested for smooth running. 
The teeth must be equally spaced so that they will run smoothly 
in both directions with a master gear. 

(b) All pinions shall be gaged with a standard taper plug 
gage, which shall be the same size as the nominal size of the bore 
at the large end. 

(c) All pinions shall be free from any seams, cracks or other 
defects that would in any way affect their service 

52 Rejection. The purchaser should reserve the right to reject 
any portion of or all of the material, which does not conform to 
the above specifications in every particular. 


Gray-Iron Industrial Spur Gears 
DIMENSIONS 


1 Face. The width of face for industrial spur gears shall be 
determined by dividing the diametral pitch into 10. 

It is recommended that the values given in the following table 
be used as standard since they agree closely with those obtained 
by the formula. 


Diametral Pitch Diametral Pitch 


1 
4 


4 


& 


20 y 
2 Rim. The thickness of rim for spoked spur gears of gray iror 
for industrial work shall be determined by dividing the diametra! 
pitch into 4, or by multiplying the circular pitch by 1.3. 


Standard Specifications for Forged and Rolled 
Steels for Gears 


The fifteen steels whose specifications are here proposed for adop 
tion as standards for the gear industry cover the full range of re- 
quirements, since, with suitable modifications of heat treatment 
it will not be found necessary to go outside this list to secure th: 
physical properties that may be required in the manufacture o! 
gears. 

While the table gives all the essential information the following 
explanatory notes will serve to describe briefly the properties and 
special uses of the various steels. The specifications are in genera! 
similar to those prepared by the Society of Automotive Engineers. 
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The silicon in all cases is within the limits of 0.10 to 0.25 per cent, 
while the vanadium for the last three steels listed carries no upper 
limit. The desired amount is 0.18 per cent. 

Where the open-hearth process is specified it is understood that 
the electric process is an acceptable alternative, but the reverse 
is not true. 

AND ForRGED 


STANDARD SPECIFICATIONS FOR ROLLED 


No Carbon Manganese Phosphorus Sulphur Nickel Chrome 

1015 0.10-.20 0.30-.60 Max. 0.045 Max. 0.05 

1020 0.15 25 0.30-.60 ‘* 0.045 “ 0 05 

1030 0.25-—.35 “ 0.045 “ 0.05 

1046 0.40-.50 0.30 0) ‘ 0.045 0.05 

2315 0.10-.20 0. 30-.60 * 0.04 0.045 3. 25-3.7 

2345 0.40-.50 0.50-.80 “ 0.04 * 0.045 3.25-3.75 

2350 0.45-.55 0.50-.80 “ 0.04 ‘ 0.045 3.25-3.75 

3115 0.10-.20 0.30-.60 * 0.04 ‘ 0.04 1 -1.5 0.45 75 

3215 0.10-.20 0.30-.60 ‘ 0.04 0.04 1.5—2 0.90-1.25 

3245 0.40-.50 0.30-.60 “ 6.0 ‘ 0.04 1.5—2 0.90-1.25 

3312 Max.-.17 0. 30-.60 * 0.04 . 0.04 3.25-3.75 1.25-1.75 

3340 0.35-.45 0.30-.60 “ 0.04 “ 0.04 3.25-3.75 1.25-1.75 

6120 0.15-.25 0.50-.80 “* 0.04 “ 0.04 0.89-1.10 

6145 0.40-.50 0.50-.80 “ 0.04 “- 6.0 0. 80-1.10 

6150 0.45-.55 0.50-.80 “ 0.04 “ 0.04 0.80-1.10 
No. 1015 is a low-carbon machinery steel for use in the case-hardened 


A combina- 
core too soft 
intended for 


state only, as it is too soft for durable gears unless carbonized. 
tion of low carbon and low manganese in this steel also give a 
to support heavy loads unless the case is thick. This steel is 
use particularly in gears of small light sections. 

No. 1020 is a low-carbon machinery steel of good quality and low enough 
in carbon to case harden well. While this is one of the most widely used of 
gear steels, warning is given to users that a combination of carbon near the 
high limit and manganese also near the high limit gives a steel which is not 
To avoid this 
danger, and as the carbon generally tends toward the upper limit, the pre- 
vious steel No. 1015 is preferable for the small sections and No. 1020 for 
heavy sections. 

No. 1030 is medium-carbon machinery steel of extra good quality, too 
high in cagbon to be case hardened and intended primarily for use in its 
untreated state, so far as gear work is concerned. For pinions it is suitable 
to mate with cast-iron gears. 

No. steel of high enough carbon to be satisfactorily 
hardened, yet not so high in carbon and manganese as to cause risk when 
water quenching. This is a development from and an improvement on 
S.A.E. No. 1045 for gear purposes. 

No. 2315 is a low-carbon, 34 per cent nickel steel for case hardening. 


desirable for case-hardening use in small cross sections. 


1046 is machinery 


No. 2345 isa 3! ® per cent nickel steel of high enough carbon to be hardened 
directly. This and its companion steel, No. 2315, are very widely known 
and need no comment. 

No. 2350 is a similar 314 per cent nickel steel with higher carbon, giving 
better hardening qualities on gears of heavy section. For light sections 
No. 2345 is preferable. 

No. 3115 is a low-carbon chrome-nickel steel suitable for case hardening 
It is cheaper and easier to machine than those which follow 

No. 3215 is medium-chrome-nickel steel suitable for case hardening 

No. 3245 is medium-chrome-nickel steel, the companion to the above, 
but with high enough carbon to harden directly. This is an excellent steel 
which has recently been adopted by the S.A.E. at the suggestion of the 
\.G.M.A. 

No. 3312 is a high-chrome-nickel steel hardening It 
s peculiar in having no low limit on carbon, but practically the carbon runs 
O09 per cent at the lowest. Both this and its companion steel, No. 3340, 
» capable of very fine results, but require careful handling. Note that 
ey are limited to the electrical process of manufacture, though, of course, 

exception would be taken to the crucible process. 


suitable for case 


No. 3340 is a high-chrome-nickel steel similar to the above, but with carbon 
iough to harden directly. It is subject to the same comments. 
No. 6120 is a low-carbon-chrome vanadium steel suitable for case harden- 
In this and the two following the desired vanadium is 0.18 per cent, 
1 no definite maximum, only the minimum being rigidly specified 
No. 6145 is similar steel, with carbon enough to harden directly, and 
recommended for light sections. 


+} 


No. 6150 is a similar steel with 0.05 per cent more carbon, which enables it 


be hardened to give somewhat higher physical properties, especially 


eded on gears of heavy section. 


Standard Specifications for Steel Castings 
for Gears 


For Steel Castings the Section Committee recommends the adop- 
tion of the specifications previously developed by the American 
Society for Testing Materials (A-27-21) with the following modi- 
heations: 

(1) Paragraph 5 (a):—Add the sentence, 


“All gear castings 
must be properly annealed.” 
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(2) Paragraphs 20 to 24 be omitted, as they apply only to ship 
and railway castings. 

Class A castings under this specification are ordinary castings for 
which no physical requirements are specified. The great majority of 
gear castings fall in this class. These castings must, however 
form to the requirements of the following chemical composition 


con 
Carbon not over 0.50 per cent 
0.07 per cent 
0.06 per cent 


Phosphorus by acid process 
Phosphorus by basie process. 
Sulphur 


Vanadium Proce 


Oper not limited 


H Standard Specifications for Brass 
H and Bronze for Gears 


H 1 Spur and Bevel Gears. For Spur and 
tevel Gears, hard-cast bronze, 5.A.E. speci 
fication No. 62 of the well-known 88 copper- 
10 tin-2 zine mixture to the following 
limits: 


0.15 min O. H. 
0.15 min Oo. H 
0.15 min >. 


SN cin wee eue wae ees 86 to 89 _—sper cent 


SERA error 9 to 11 per cent 
rl eT Tt lto 3 _ percent 
Lead, max 0.20 per cent 
Iron, le = 2s. bk 0.06 per cent 


Good castings made from this bronze should give the following 
minimum physical characteristics: 
30,000 Ib. per sq. in. 
. 15,000 lb. per sq. in. 
...14 per cent 


Ultimate strength..... 
Yield point 
Elongation in 2 in........ 

2 WormGears. For Bronze Worm Gears, two alternative analyses 
of phosphor bronze, both 8.A.E. specifications, Nos. 65 and 63, are 
recommended, 


S.A.E. No. 65 (CALLED PHospHor-GEAR BRONZE) 


Copper... 88 to 90 per cent 
Me tiNuhlneaeidedncecees 10 to 12 per cent 
PROMPMOTUE. 66s ccccese 0.1 to 0.3 per cent 
Lead, zine and impurities, max. 0.5 per cent 


Good castings made of this alloy should give the following mini- 
mum characteristics: 


Ultimate strength..........35,000 Ib. per sq. in. 


Yield point...... eer vee 20,000 Ib. per sq. in. 
OE OR FD OR. ec cecccccsvens 10 per cent 


S.A.E. No. 63, CALLED LEADED Gun Mera. 


SN ikcctedccnntswbercas 86 to 89 per cent 
eee ree eee 9 to 1l per cent 
0 ee eer ere 1 to 2.5 per cent 
Phosphorus, max........... 0.25 per cent 
Zine and impurities, max...... 0.50 per cent 


The following minimum physical characteristics may be expected 
from good castings of this alloy: 


Ultimate strength...... .30,000 Ib. per sq. in. 
UE eee 12,000 lb. per sq. in. 
Elongation in 2 im.............0. 10 per cent 


3 Bronze Bushings. For Bronze Bushing the recommended 
practice is 8.A.E. No. 64, a strong phosphor bronze with excellent 
anti-friction qualities, and capable of sustaining heavy loads and 
severe usage. The composition is as follows: 


SS ee ee re 78.5 to 81.5 per cent 
MRE LIN Gh AK Kee ehedeRaee 9. to 1l. per cent 
i: 61 pted ns sendaeeae sare 9. to ll. per cent 
Se ee 0.05 to 0.25 per cent 
By Ws cevevncwceyvrecsavenensss cee Gul 
Other impurities, max...... 0.25 per cent 


Good castings of this alloy 
physical characteristics: 
Ultimate strength.......... 25,000 Ib. per sq. in. 
ee Ms Hin ceetnciovawe 12,000 Ib. per sq. in. 
Elongation in 2 in .. 8 per cent 


should give the following minimum 
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Problems Encountered in the Design of High- 
Pressure Machinery 


HE term “high-pressure”’ is merely a relative one, and as manu 

facturing processes progress and the methods of handling become 
more familiar, undoubtedly pressures will increase and the word 
“high”’ in this connection become less significant. Two generations 
ago one hundred pounds steam pressure was relatively high, but as 
soon as designers and users mastered the problems of higher pres- 
sures, the pressures of that day became insignificant. 

No doubt as design of apparatus to produce pressure, material, 
and methods for handling pressure improve, we shall see higher 
pressures. The present generation of engineers have seen pres- 
sures of a thousand pounds, which early in their experience seemed 
high, placed in the obsolete class, and pressures of two to four 
thousand pounds are beginning to lose importance on account of 
improved designs and familiarity with handling. 

Pressures of fifteen thousand pounds are now produced and used, 
but it should not be inferred that any pressure near that amount 
will become general, for it could not be applied except in special 
instances; but with the design of apparatus to produce this pressure 
successfully and the selection of material to handle it safely, many 
of the pressures now used will lose their designation as “high.” 

The pressures and problems referred to are some of those en- 
countered in compressing gases for manufacturing and industrial 
purposes, and in speaking of gases the term is used broadly and 
intended to include air, oxygen, hydrogen, acetylene, carbonic 
acid gas, nitrous oxide, ammonia, sulphur dioxide, helium and 
mixtures of gases. 

There are, however, pressures which are still high and which 
present complex problems to both designer and user, problems 
in which the character of the gas figures most prominently in de- 
signing pressure-producing apparatus and at present controls 
the pressures within certain limits. In some cases excessive 
pressures accompanied by sufficient changes in temperature will 
alter the condition of the gas. The ultimate use of the gas often 
controls the pressure and design. 

In some instances the pressure must be produced without an 
appreciable increase in temperature, in others the temperature does 
not figure so prominently, while in still others increases in temper- 
ature are necessary during the production of pressure. 

The gas itself is a determining factor, for even before design in 
regard to volumes and pressure, in many instances materials must 
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be considered. Materials which can be used when handling one 
gas with perfect safety may in the presence of another gas and even 
at a lower pressure form an extremely explosive compound. Metals 
that serve satisfactorily in the handling of heavy and dense gases 
may not be sufficiently close-grained to handle light gases. 
times metals cannot be used at all. Where neither of two gases 
will corrode ordinary materials, sometimes their mixture in cer- 
tain proportions, even though it is physical and not chemical, 
will in a comparatively short time ruin anything except special 
materials. 


Some- 


New combinations of gases are appearing and old combinations 
which heretofore have not been generally employed have been 
made available for new uses through the proper design of 
pressure machinery and materials. 

The power problem enters prominently, for some gases, like 
some materials, are very much heavier than others, the heavier 
gases requiring more power than the light ones, all other condi- 
tions being equal. 

The leakage of gas during compression and handling also in- 
fluences the kind of power selected and its application. Some gases 
when mixed with air will make an explosive mixture and engine- 
room conditions then become dangerous. 


high- 


Leakage is also depend- 
ent to some extent on the lightness of the gas. A light gas will 
leak faster than a heavy one, and precautions in design must be 
taken as this leakage might prove a financial loss for certain gases 
are quite costly. 

Lubrication of the compressor is very important, not only in 
amount but as regards quality and place of injection. In some in- 
stances too much lubricant or poor quality causes trouble in the com- 
pressor or pipe line. One gas requires a lubricant with water at its 
base, forif oil were used it would explode. With another gas, Which 
ordinarily would not be affected by oil, a water lubricant. must be 
used on account of the use of the gas after compressiow. There 
are gases where no lubricant is required, the gas itself containing 
sufficient lubricant, while other gases absorb some kinds of lubri- 
cant and their subsequent efficiency is impaired. A lubricant 
may combine with a gas during compression and entirely change 
the gas. In still another case the ultimate use of the gas deter- 
mines the lubricant, for ordinary oil would make the gas unfit for 
use. 

After considering the gas, its physical and chemical properties, 
and the pressures to which it can be safely compressed, the volume 
to be handled in individual units determined. There 
may be gases which can be handled to high pressures safely in 
comparatively small volumes, which in large volumes might cause 
trouble. 


must be 


Cer- 
tain gases if pure are safe to compress, but if polluted with other 
may not 
explode when compressed. 


The purity of gas entering the compressor is important. 


gases be dangerous at atmospheric pressure but will 
Two gases which when combined 
in a certain Way form part of our bodies and food, when combined 
in another way will burn steel, and in still another way, though 
harmless, at atmospheric pressure and temperature, cannot by 
compressed together without a frightful explosion resulting. 

The pressure of the gas at the intake of the compressor is ex- 
tremely important, for this very materially influences the design ot 
the compressor and is also an important item in determining the 
power required. Atmospheric pressures varying according to alti- 
tude change the design of a compressor often very radically 
especially if the final pressure is high. 

The particular use of the gas under pressure, whether it is to be 
used at a constant pressure through comparatively wide limits, 
or whether the pressure is to be built up from the intake to a cer- 
tain definite pressure, materially influences the design. Certain 
features of design are affected if the compressor is to stop and start 
again during the building up of pressure in the line, particularly 
if no gas is to be lost. Varying capacities but at constant pressure 
and varying pressures with varying capacities also require special 
attention. The nature of the power available or most convenient 
sometimes changes the whole design. Location of compressor 
and transportation facilities have been known to control design. 

The foregoing are by no means all of the problems existing, and 
no doubt as new uses for gases are devised new problems will 
present themselves. EBENEZER HILL. 
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The South—A Field for Great Engineering 


Development 


N Mr. Adsit’s paper on Power Development in the Southeast, 

printed in this issue of MECHANICAL ENGINEERING, the author 
takes occasion to emphasize the dependability of the water power 
of the South. He further states that the resources are available for 
ample provision of power for the growing industries of that section 
In another paper in this issue Mr. F. H. Neely treats of the de- 
sirable characteristics of southern labor. 

These two statements regarding fundamentals for sound indus- 
trial development have led us to look farther into the 
status of the South in industry and to ascertain something of its 


present 


natural 


resources Space does not permit a tabulation of facts, 

but a few statements that show trends will undoubtedly be of in- 
terest 

In 1920, nearly one-sixth of the manufactures of the country 

were produced in the South. In the same year nearly one-half 


of the active cotton spindles and three sevenths of the 
ern mills and five-eighths of the used 

processed in these mills. One-ninth of the 
and one-half of the lumber came from the South. 

We find that all of the bauxite, turpentine and resin of the country 
is in the limits of the southern states. They 
of the natural gas, 50 per cent of the lumber, 45 per cent of the lead, 
1? per cent of the zine, 30 per cent of the lime, 26 per cent ol the 
coal and 10 per cent of the iron ore. 


Furthermore 


active cotton 
looms were 


im the 


in south cotton 
country Was 


country’s pig iron 


also have 60 per cent 


and 
section of the 


mtrary 
South at 


with a plea 


to general understanding, there is 
about LOOO ft 


reasonably 


i large an elevation of 


climate and 


above 


Sen level sant 


eonstant tem- 
perature 

All of the 
which great 
and industrial 
Insure the 
by of 


foregoing point to 
to the 
activity of a 
of the nation 


lniport to thr 


an industrial future for the 
entire for the prosperity 
well distributed 

industrial future 


South 


Is Ol Interest eountry, 
must be 


This 


engineering 


eountry 


prosperity mitist 
even greater profession and 
especially to the mechanical engineer, the “engineer of 


Spring Meeting of The 


industry 


The holding of the American Society 


Mechanical Engineers in Atlanta this vear will therefore be of 
great valu not only in stimulating engineering interest in the 
South but in setting up a contact between southern engineers and 


thr rest of the 


country 

Recognition of Independent Status of the British 
Roval Air 

AS the i discussion on Marcel 16, 

. of Commons, the status of the Royal Air with respect 

British War Establishment has been 


statement by Mr. Austen Chamberlain 
House, the arrived at the 


bk ree 


result of 1922 Hous 


, in the 
Force 
the other branches of the 
fined. According to a 


leader of the Government has follow- 


g conclusions: 


That the Air Foree must be autonomous in matters ot 


lministration and education. 

Second, That in the case of defense against air raids the Army 
d Navy must play a secondary role. 

Third, That in the case of military operations by land or naval 


erations by Sea, the Force must be in strict subordination 


the general or admiral in supreme command 


Fourth, That in other cases, such as protection ol commerce 
{ attacks on enemy harbors and inland towns, the relations 
tween the Air Foree and the other Services shall be regarded 


ther as a matter of coéperation than of the strict subordination 
hich is necessary when 
other arms. 

Lastly, the Government 
examine carefully into the 
d to advise how best 
render to the Navy, 
ey may require. 

For Great Britain this means definitely that 
rece becomes henceforth the first line of defense 


airplanes are acting merely as auxiliaries 


has decided to committee 
system of naval and air coéperation 
that the Air Foree be enabled 
and also to the other Services, the aid that 


appoint a 


to insure 


the 
| 
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Royal Air 
, for obviously 
only possible means of attack on the British Isles is by air. 


The decision of the Government in this connection is In many 


respects revolutionary. as ott subordinates old-established and 
immensely wealthy services to what is practically a neweome! 
in the field Its importance, however, should not he exaggerated, 


because while the Royal Air 


tasks to perform, its whole 


Force has been given such prominent 
barely 
capital ships under present conditions. 


budget equals the cost of two 


Alfred Noble Memorial 


[mpressive 
Memorial 
York City, 


Wis pre 


Tablet Unveiled 


Alfred Noble 
suilding, New 
March 15 The tablet 
of Consulting Engineers 
Mechanical Engineers together with the 
national engineering tribute to My 


addresses marked the 
Tablet in the Engineering 
on the afternoon of Wednesday, 
sented by the American Institute 
The American Society of 
other 


unveiling of the 


societies 


joined in the 


societies 














Noble who had held office in the A.S M.E. and several of the pro- 
do IBV TE ee 
Pate ass ey 
ALFRED NoBLe Memoriat TABLet 
fessional societies, and was a recipient of the John Fritz Medal 


awarded for achievement in engineering work 

The ceremonies took place in the entrance hall of the | nemeer- 
ing Societies Building, where the tablet has been placed 
Wellford Leavitt, chairman of the Alfred Noble Memoria! Com- 
delivered the principal address; Dr. Alexander C. Hum- 
phreys, president of the American Institute of Consulting Engineers, 


presented the custody of the tablet to the United Engineering So- 


( ‘harles 


mittee, 


ciety, and J. Vipond Davies accepted the tablet, the work of Willard 
Paddock, on behalf of the Board of Trustees of the United En 
gineering Society. 

Mr. Noble became a member of The American Society of Me- 


chanical engineers in 1907. 
managers of the Society, 


From 1912 to 1916 he was one of the 
and for the year 1913-1914 he was a 
ber of the Executive Committee of the Society’s Council. 

The tablet. contains this inscription: 

“Alfred Noble, 1844-1914. An Upright Man, A Good Citizen, 

An Eminent Engineer, Whose Life and Labors Contributed Greatly 
to the High Honor of His Profession and to the Suecess of Many 
Important Public Works.” 

The more important of Mr. Noble’s public services are outlined 


mem- 
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on the tablet which lists his work from 1904 to 1909 as engineer of 
the Pennsylvania Tunnels, East River Division, and his services 
in 1895 with the Nicaragua Canal Commission. Other feats of 
Mr. Noble’s included are his work from 1897-1899 with the U. S. 
Board of Deep Water Ways; 1872-1882 as engineer of the con- 
struction locks at St. Ste. Marie; 1909-1914, consulting engineer 
of the Catskill aqueduct; Pearl Harbor dry dock in Hawaii; 1899 
to 1902, Isthmian Canal Commission; and as resident engineer 
on the Washington, Memphis and Cairo bridges from 1872 to 1882 
He served in the Iron Brigade as a United States soldier from 1861 
to 1865. 


Edwin Allen Fessenden Accepts Professorship at 
Rensselaer Polytechnic Institute 


Announcement has been made by the Rensselaer Polytechnic 
Institute that Prof. Edwin A. Fessenden of Pennsylvania State 
College will become, at the beginning of the next collegiate year, 
professor and head of its department of mechanical engineering. 

Professor Fessenden was born 40 years ago in Butler County, 
Ohio, but spent his boyhood in St. Louis, Mo. where he attended 
the St. Louis Manual Training School. Later he entered Wash- 
ington University and then the University of Missouri, securing 
at the latter institution the degree of bachelor of science in mechan- 
ical engineering in 1906 and two years following, the degree of 
mechanical engineer. From 1905 to 1907 he was an instructor 
in mechanical engineering in the University of Missouri and for the 
next nine years served there as assistant professor and associate 
professor of mechanical engineering. For one and a half years 
of this latter period he was in charge of the department of mechan- 
ical engineering and also served for a similar period as Acting 
Dean of the School of Engineering and Director of the Engineering 
Experiment Station. 

From 1916 to the present he has been professor of mechanical 
engineering and head of the department at Pennsylvania State 
College and during the last two years has designed and constructed 
a new mechanical-engineering laboratory for this institution. 

His research work at the University of Missouri Engineering 
Experiment Station included the study of coal weathering and heat 
transfer in boilers, while he has been the author of various articles 
in engineering journals, papers and discussions in the proceedings 
of the A.S.M.E., American Society of Refrigerating Engineers, and 
Society for the Promotion of Engineering Education, as well as 
bulletins of the Engineering Experiment Station of the Univer- 
sity of Missouri. 

Professor Fessenden was elected to full membership in the Society 
in 1914. He is also a member of the Society for the Promotion 
of Engineering Education, Sigma Xi, Tau Beta Pi, Sigma Tau 
and Alpha Tau Omega. He will undertake his new duties in the Fall 
when the present incumbent of the position, Dr. A. M. Greene, Jr., 
becomes Dean of Engineering at Princeton University. 


Tufts College Giving Lectures by Radio 


Probably the first instance of an American college giving instruc- 
tion by radio is the course of fifteen lectures prepared by the faculty 
of Tufts College and being broadcasted by the American Radio 
& Research Corp. from its station at Medford Hill, Mass., twice 
a week beginning April 6 and concluding May 27. 

By tuning the wireless telephone receiving instrument to 360 
meter wave length and listening for signal WGI, these lectures, 
which cover a variety of topics, can be heard any Monday or 
Saturday evening. 


The Word “‘Symposium”’ Misused 
To THE Eprror: 

I notice that your Society uses the word “symposium” very 
frequently to indicate a series of meetings to discuss some particular 
section of our activities, but I think that, if you looked up the mean- 
ing of the word, you will agree with me that it is hardly suitable 
for a “ country.” 





DANIEL ADAMSON, 
Hyde, Cheshire, England. 


Von. 14, No. 5 


Henry Hess, Former A.S.M.E. Officer, Dies 


Mr. Henry Hess, Past Vice-President of The American Society 
of Mechanical Engineers, died at his home in Atlantic City on 
March 23, 1922. He had been in failing health for the past two 
years but had been so much improved that he had visited his office 
in Philadelphia several days before his death. 

Henry Hess was born in Darmstidt, Germany, in March, 1864, 
and came to the United States when a small boy. His education 
was received in the New York schools, and was supplemented by 
several years of additional 
schooling in Germany. 
After his return to the 
United States he was em- 
ployed at the Watervliet 
Arsenal, Troy, N. Y., and 
later at the Niles Tool 
Works, Hamilton, Ohio. 
While in the employ of the 
latter concern he was sent 
to Germany to erect the 
German Niles Tool Works 
at Oberschoeneweide, near 
Berlin. He remained to 
have charge of the operation 
of this plant for two years 
after its erection. Upon his 
return to the United States 
in 1902 he organized the 
Hess-Bright Manufacturing 
Co. In 1912 he sold his 

Henry Hess interests in this company 

and organized the HessSteel 

Corporation of Baltimore, with which organization he was connected 
at the time of his death. 

Mr. Hess became a member of The American Society of Mechani- 
cal Engineers in 1906. From 1911 to 1914 he served the Society 
as Manager, and from 1914 to 1916 as Vice-President. In 1915 
he presented to the Society a gift of $2000, the income from 
which is given annually as the Junior and Student Prizes for the 
best technical papers by Junior and Student Members. Mr. Hess 
was past-president of both the Society of Automotive Engineers 
and of the Philadelphia Engineers’ Club; he was a member of the 
American Institute of Mining Engineers, the American Society 
for Testing Materials, the American Iron and Steel Institute, the 
American Electrochemical Society, the American Academy of 
Political and Social Science, The Franklin Institute, the New York 
Engineers’ Club, the Art Club of Philadelphia and the Economies 
Club. 

During his lifetime Mr. Hess was a contributor to various tech- 
nical publications. He was a special lecturer at Columbia Uni- 
versity on subjects on which he was an authority. Of late years 
he had been greatly interested in color photography and had lec- 
tured on this subject. before various organizations. 

Mr. Hess is survived by his wife, two daughters and a son, Mr 
H. Lawrence Hess of Philadelphia, a member of the Society. 





Industrial Teachers’ Scholarships for 
New Yorkers 

Within the near future the University of the State of New York 
will award twenty-five scholarships to qualified trade and techni- 
cally trained men who desire to prepare themselves for teaching 
Each person selected for a scholarship will receive at least $1000 for 
one school, year period and be required to attend for ten months 
the Industrial Teacher Training Department of the State Norma! 
School at Buffalo. Upon satisfactory completion of this training 
course the scholarship holder will be licensed for life to teacl 
his specific occupation in the vocational schools of the state, and 
under the present schedule will be paid a salary ranging from $1800 
to $3500 per annum. The Director of Vocational and Extension 
Education, State Department of Education, Albany, N. Y. will 
furnish detailed information and application blanks upon request. 








May, 1922 


William Newton Best Dies 


William Newton Best, one of the very well-known members of 
the Society in the field of liquid-fuel burning, died in Brooklyn on 
April 11, 1922. Mr. Best was it Clayton, near Quincy, 
Illinois, on June 3, 1860, and attended the public schools there and 
the Gem City Business College. He then went into railroad work 
and continued in various capacities until 1901, when he resigned 
his position as superintendent on the Los Angeles and Salt Lake 

tailroad own inventions. At 
the time of his death he had U. 8. letters patent covering forty-four 
devices, most of them relat 
ting to the oil-burning 
industry, and was president 


born 


to begin the manufacture of his 


and consulting engineer of 
the W. N. Best Furnace 
and Burner Corporation at 
1] Broadway, New York. 
Dr. Best was the author 
of the book 
Burning Liquid Fuel, and 
in 1917 the honorary degree 


Science of 


of Doctor of Science was 
conferred on him by the 
Lincoln Memorial Univer 
sity, Cumberland Gap, 


Tenn., of which he was for 
some time a member of the 
Board of Trustees 

He became i mit 


the A.'S.M.E. in 


mber of 








was one of the committer 
appointed in 1918 to revise Wises Newton Sas 
its Boiler Test Code, and 


served for 


engineering Societies Library. 


time as its representative on the Board of the 
He was also a Fellow of the Roval 
Arts, her of the American 
and Metallurgical Engineers, the American 
the International Railway Fuel Association, 
Master Mechanic’s Association, The Franklin Institut 


Society of America and ¢ t] New York Academy 


some 


Society of London, and 


Institute 
Institute 
American 
Railway 


the Aero 


ie Goodwill hh 
the Board of the Wil- 


r 
, ] f | ‘ ] 
Board of Directors of the 


M., vice-president of the 


dustries of Brooklyn, Ine 


, Fox “pre spent 


liamsburgh Rescue Mission, Inc., and a member of the Board 
Governors of the Neponsit Club of Long Island 

Dr. Best will be missed by a host of friends well as in the 
many activities in which he was 1 ted 


Meeting of the Taylor Society 


One of the best-balanced and most successful meetings that the 
laylor Society has ever held took place at the City Club, Phila- 
delphia, March 16 to 18. The City Club and the Engineers’ Club 
f Philadelphia extended guest privileges to both members and 
guests and approximately 450 were in attendance. 

At the opening session on Thursday morning Dr. H. 8. Person, 
Managing Director of the Society, presided and John M. Holcombe, 
Division, Phoenix Mutual Life In- 
irance Company, Hartford, Conn., read a paper entitled A Case 

Sales Research. Studies in territory analysis, the selection of 
alesmen, rating scales, personal-history blanks, and in general 
omewhat the same system of investigation used for classifying 
their risks was outlined as applied to the sales force. 

In the afternoon, with Richard A. Feiss, President of the Society, 
in the chair, The Problem of the Chief Executive was presented 
by Henry P. Kendall, of Boston. Mr. Kendall’s position as one 
of our younger captains of industry who has developed scientific 
management in one plant after another in accordance with a con- 
sistent policy for a number of years, lent additional interest to 
his paper. On Friday Mrs. L. M. Gilbreth, due to Mr. Gilbreth’s 
absence abroad, read a paper on Super-Standards which won much 
approval. The general use of the title word was deplored as limit- 


Jr., manager Sales Research 
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ing, since the super-standard of today is the standard of totiorrow. 
At the afternoon se Frazer and Torbet. 
Chicago, read a paper on Budget Control in which the necessity 


sion George | Frazer of 


in industry for coéperation on financial consideration 


the 


throughout 
departments was emphasized. 

Atlantic Monthly by 
Pound attracted particular attention to his address, which he en- 
titled Mills and Minds. His statement that the industrial problem 
of today is that of labor rather than material and that the principles 


The current series of articles in the Arthur 


of psychology should be applied to industrial management, was 
most favorably received. 

The closing session was devoted to two papers in the fie ld-of 
operating technique. The first, by Percy 8. Brown, works maneger 
of the Corona Typewriter Company, was called String-Board 
Graphics, and deseribed an effective method of this ty pe of control 
The second, The Work of the Balance-of-Materials 
Clerk, by Thomas W. Mitchell, management engineer, Philadelphia, 
described the standard Taylor method in the particular field con- 
sidered, and was the first of a series which he is preparing on stand- 
lavlor 


at his plant 


ard practice 


Power Show to Follow 1922 Annual Meeting 


Phe tentat program for the 1922 A.S.M.E. Annual Meeting 
calls for a Session of the Fuels Division on Wednesday, December 
6, and a session of the Power Division on Thursday morning 


Power and 
Mechanical Engineering will be opened in the Grand 


Thursday the | xposition ot 


Pal ! exposition will include apparatus emploved in the 
generatior tributi nd use of power The 1 gers of th 
iow have had nsia perl n the cor 1ou 
chemi fl ! i iton le sli whicl be 
successful i ping large | tio! i ( 
ven val to techni nd industri 
Anadvi ( na I pointed S51 rl ing 
he m™ I the ¢ SitIOn | comm e includ tiv 
f the preside Che Ameri s t\ \Iechani Engi 
The National Electric Light A lthe N \ 
ciation of Stationary Engineer 


a Good Substitute for a Bad 


Combination 


Luminaire 


The 


coming into vogue of appliances which can be removed fr 
place to place and to which the misnomer “movable f ire h 
been attached has brought the matter particularly to the attention 
f the lighting peopl The Illuminating Engineering Society 
referred the consideration of this question to its Committee on No- 
menclature and Standards with the s iggestion that a tel be recom 
I ended Requests ior suggestions OI s utable erms were sent out 


to the membership of the Society and ‘a considerable number of 
that most 
of the terms proposed were manufactured or coined words which 
had no legitimate and 


Among the terms suggested, however, was one which met with the 


such suggestions were received. It was found, however. 


ancestry were 1 here fore obje ct 


on ible 
approval of the Committee; namely, the word “luminaire.”’ This 
word is used in this connection in the French language. Its con- 
struction and ancestry are such that it can be ad pted into 
Inglish language as readily as “garage,” “hangar,” ete., 
have recently been taken in. The significance of the word is evi 
dent on the face of it. It is believed that this word could and should 
be introduced into the English language and that it would | 
tinct advantage so to do. 

The Committee on Nomenclature and Standards recommended 
the use of this generic term for “lighting unit” in its report as 
presented to the annual convention of the Society at Rochester 
last September. 


the 
which 


a dis 


The Council of the Illuminating Engineering Society at the 
March meeting formally approved and adopted the use of the word 
“luminaire.” 

An expression of opinion favorable to the adoption of this term 
has been received from Engineering Societies and other organiza- 
tions. 





Engineering and Industrial Standardization 


Agreement Near on Machine-Screw-Thread 
Standardization in This Country 


Prok the past eight months the Sectional Committee on the 

Standardization and Unification of Serew Threads, Luther 
D. Burlingame, Chairman, has been making a careful review of the 
Progress Report of the National Screw Thread Commission pub- 
lished in the Spring of 1921. The Working Sub-Committee of 
seven, to which the detailed study was assigned, reported its 
findings to the Section Committee on March 15. This report is 
in the form of a working manual on the American machine-serew 
thread and is based entirely on the N.S.T.C. Report. It omits, 
however, all reference to the loose fit, pipe thread, methods of 
gaging, and fire-hose couplings, all of which are treated by the 
Commission, 

The Sectional Committee examined this manual very thoroughly, 
and after making numerous suggestions referred it for final re- 
vision to a special committee consisting of Messrs. Elwood Burdsall, 
Ralph E. Flanders, and Earle Buckingham. The Sectional Com- 
mittee also instructed Messrs. Wells, Ehrman, Flanders, and Buck- 
ingham, who are members of the N.S.T.C. as well as members 
of the Sectional Committee, to confer informally with the Com- 
This was done on March 17 in Wash- 
ington at a regularly called meeting. The results of this informal 
conference were very satisfactory to all Within a 
very short time, therefore, American screw-thread practice will 
be completely unified on paper at least, and a working manual will 
be ready for printing and distribution. All those interested in 
securing copies of this manual are requested to communicate with 
the Secretary to the Committee, C. B. LePage, 29 West 39th 
Street, New York. 


mission on certain points. 


concerned. 


Building Construction and Standardization 


It has been estimated that the suspension of building during the 
war has produced a national shortage of dwelling houses of close 
on to a million, and due to high costs post-war building operations 
have been too limited to bring about any material change in the 
situation. 

Herbert Hoover, Secretary of the Department of Commerce, 
has given this problem some attention during the past few months 
and is devoting the resources of his department to its solution. 
It is his opinion, however, that on each community rests the re- 
sponsibility of solving its housing problem. He holds that we are, 
or should be, a country of local community action and that the 
province of the Federal Government is to stimulate and assist 
local action. 

Each local community must in a large measure solve its housing 
problem since the three principal factors entering into it have, at 
present at least, large local significance. Cost of materials, cost 
of labor, and available home-building capital are of necessity 
different in the various localities. If the local community develops 
its own resources in each of these items, high railroad rates need 
not be considered. 

In this activity the Department of Commerce is working through 
a broadly representative central Building Code Committee with 
Dr. Ira H. Woolson as its chairman. Its first effort was to bring 
about local conferences on the housing situation in the different 
cities with a view to ameliorating conditions. These conferences 
have been held in over one hundred cities with the coéperation of 
many unofficial bodies. The latter comprised chambers of com- 
merce, labor organizations, building and other trade associations, 
bankers, material manufacturers, and contractors. Through these 
conferences and through other forms of local initiative a very 
considerable amount of good has been accomplished, although the 
results have varied a great deal between cities. Positive plans 
have been worked out in many of them and great stimulation to 
home building has ensued. Where they have gone upon the rocks 
it has been due to corrupt conditions of the building trades or to 
wage questions. 

The Building Code Committee has, in addition to its local effort, 
created a number of agencies for the purpose of securing constructive 
solution to some of the more general problems. Various special 
committees have been formed and are engaged in sincere efforts 


in the following fields: Standardization of Contractor's Speci- 
fications; Simplification of Plumbing Requirements and Practice; 
Standardization of Clay Products, Lighting Fixtures, Lumber, 
Paint and Varnish and Standardization of the elements in House 
Design. These efforts at standardization and simplification are 
directed against the high cost of material; it is 
that they will also have their effect in reducing 
buildings. 


hoped, however, 
the labor cost of 


The Committee on Plumbing Specifications is making good prog- 
ress and is directing a considerable amount of experimental work 
which is being carried on at the Bureau of Standards. It, as well 
as the general committee, is also in close touch with the American 
Kngineering Standards Committee, through which they receive 
the support and assistance of its member-bodies. 


Bolt, Nut and Rivet Proportions 


On Thursday, March 16, the Sectional Committee on Bolt, 
Nut and Rivet Proportions held its organization meeting in New 
York. Though the personnel of this Sectional Committee is not 
vet complete, 23 of its members attended this meeting. The 
manufacturers were represented by 12, the Consumers by 9, and 
the General Interests by 2. The Consumers’ group consisted of 
representatives of nine societies and associations. 

After attending to certain organization matters the scope of 
the committee’s work was informally but very fully discussed. 
As a result of which, it was decided to divide the field into seven 
less distinct parts. Through the medium of a special 
Committee on Committees the personnel of the corresponding 
tentatively determined and, in the 
afternoon following the meeting of the Sectional Committee, four 


more or 


seven sub-committees was 
of these Sub-Committees organized and made plans for the pre- 


liminary collection of data and information. The names of the 


seven Sub-Committees with their officers are given below 


1 Sub-Committee on Large and Small Rivets 
G. W. NELSON, 
F. W. Frircuey, Secretary. 

Sub-Committee on Wrench Heads and Nuts 
G. F. JENKs, Chairman and Secretary. 

Slotted Heads 

REED, 

WuHitInG, Secretary. 

Track Bolts 

Carriage Bolts 

> Sub-Committee on Special Bolts and Nuts for 
Mac hinery 
E. P. Sra, 

Sub-Committee on Body Dimensions and 


S. F. NEWMAN, 


Chairman 


Sub-Committee on 
kk. WINsoR 
E. M. 


Sub-Committee on 


Cha irman 


Nub- ‘Tommittee on 
Lorn iltural 


Chairman. 
Vate / ial 


Chairman. 


Code for Electricity Meters 


The National Electric Light Association and the Association 
of Edison Illuminating Companies have submitted to the American 
Engineering Standards Committee for approval as American Stand- 
ard the Code for Electricity Meters, known as the “Meter 
( ‘ode.”’ 

Nine of the ten sections of the present code were prepared in 
1912 by a joint committee of the two associations and representa- 
tives from the Electrical Testing Laboratories, from the leading 
meter-manufacturing companies and ffom public-service commissions 
and other regulatory bodies organized for the purpose of supervis- 
ing electric service. 

The code contains a tenth section, Parts A, B, and C of which 
were brought out in 1916 and Parts D and E in 1920. The organ- 
izations presenting the code for approval state that it represents 
in erystallized form standard American meter practice as nearly 
as it has been possible to determine it by impartial consideration 
and criticism. 

The American Engineering Standards Committee would be very 
glad to learn from those interested of the extent to which they make 
use of this Standard and this Code. It desires also to receive any 
other information regarding the code in meeting the needs of the 
industry. 
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LIBRARY NOTES AND BOOK REVIEWS 


Library in Need of Proceedings 


The Engineering Societies Library requires the Proceedings of 
the American Railway Engineering Association for 19TS, L919 
and 1920 to comple te its file, but due to the fact that these issues 
are out of print it has been unsuccessful in securing them through 
the regular channels 

Any 
them to the Lib irv, would be cooperating in the proper preservia- 
and the benefit of the 


member of the Society having these copies and presenting 
tion of engineering records tor reference use 


pre fession. 


Work of Recataloging Engineering Library 
Steadily Progressing 
work 


kin- 


gineering Societies Library is progressing so well that to date about 


Members of the Society will be interested to learn that thi 
the 


of recataloging the vast number of volume: 


COM posing 


Ho per cent has been « mpleted, This means that since the task 

Julv, 1919, 52,111 14,745 

been cataloged: 33,513 subjects have been made avail- 
for all books have been added to the catalog 

ve been filed. 

ACCUPACYS 


was started in volumes, 


titles, 


representing 
have 
ible and author entries 
103.809 cards hi: 


W hile 


The great care and required in compiling a catalog of 


books is bevond the comprehension of most 

\ catalog is not 
purpose 
to inform the 


oft the hibrarv. 


persons unfamiliat 
a list of books Unless 


of each book and reveals its contents in 


with such work merely 


it. discloses the 
it is not presenting 


ile h a wav us research worker, 


It must be made with both the reader 


the resources 


nd the book in mind and should be so suggestive as to lead the 
man to all availal le relerences, The catalog cannot be an exX- 
haustive index but rather it is a sign board to point the way to 


detailed material which the reader can follow up and exhaust for 
himself. The proposed catalog of the Engineering Societies Li- 
brary, through its detailed subject index, 


specific revterences than would he possible 


will reveal much more 
in anv other tvpe of 
catalog 

In the preparation ot the catalog, the books must first be classi- 
and book Under the subject of 
railroads, for example, it is not enough to know that there are books 
on locomotives, signals, road beds, rolling stock, 
ete., but the realize that the two main divi- 


fied Classification is a science 
terminal stations, 
first 
engineering or construction and the 
transportation and economy, and that the literature on the subject 
will naturally fall into one of these groups. By 
fication charts the limitations of 
portant points that it is 
analyzing the books are determined, and 
established. 

Che next step is to decide the correct subject of each hook , hot 
imply by the title page, 


classifier must 
sions of this subject are the 
the use of classi- 
groups are clearly defined, im- 
mind when 


a sensible general guide 


necessary to keep in 


but through a careful ye rusal of the text. 
One book can stand in only one place on the shelves, but the same 
the catalog, and the 
vreat advantage ora catalog which gives an analysis of a book from 


Ok Can appear in any number of places in 


| angles must be developed to the highest degree. 

Then follows indexing under authors and perhaps contributing 
ditors, and finally the assignment of a symbol by which it can be 
dentified. A record of these symbols is kept, together with the 
ithor and title they represent, and it serves as an inventory of the 
ooks as they stand on the shelves. 

The whole undertaking requires the most careful and painstaking 
vork, with each book being handled from fifteen to twenty times after 
its receipt from the publishers until it is placed on the shelves. 
However, the results justify the time, labor and funds expended. 
With less than three-quarters of the books completely analyzed, 
it has been found that the efficiency of the library has increased in 
amazing proportions, as is apparent to the members of the library 


staff who daily answer many inquiries covering a great variety of 


subjects. 


Book Notes 


The molecular structure ¢nd physical properties of matter in 


the solid state e engaged the author’s attention for many vears 


and from time to time papers embodying the results from particular 


researches have been published. The entire series of investiga- 
tions has now been collected and sifted, and the results appear in 
the present vol imes as a consecutive whol Phe book il ine 
teresting record of actual experimental observations, many of which 
have important industrial applications, and a summary of the con- 
clusions reached by the author as to the meaning of the p! el 
ibserved \ large number of excellent photomicrographs are 
lauded 
bE | MI ERN P . Copy By | IH sir I 
Pit & S Ltd., New % 1921, . 0 
Of interest to engineers who have plans to be pied tallers 
copving plants and to operators The first section of e book 
discusses the pabilities of contact photography and allied pros 
esses for copying drawings, as well as the proper preparation o 
irawing r reproductior section two describes the machinery 
id apparatus used in’ bluept g | Phi ding 
section deals with the layout of blueprinting rooms at nds 
of working. The treatment includes both contact and camera 
processes 
N Facts. ¢ land ed 1 \ B. Shepper | i 
- } r W. She rs Shep Publis} { 7 
York, 1921. Cloth, 4 x 7 1st rtraits, may 
\ convenient compilation of commercial and financial information 
required by those engaged in the cotton industry, which has ap- 


peared annually for forty-six vears. 
Drscri 


PTIVE GFEOMETRY By George Young nd H I Baxter Dhe 
Macmillan Ce , 


New York, 1921 Clot 7) 


Sin 510 pp 


Believing that the chief value of descriptive geometry lies in its 
lnaginative quality, these authors present it so as to develop the 
imagination; and therefore they encourage intuitive rather than 
rigidly formal methods. The has been kept 


abstract. in order to avoid the tendency of the subject to deg nerate 


treatment purely 
into practical rules and formulas; introductory matter showing 
the relation of the principles under discussion to structural work 


bsetriact 


is provided, and exercises to show the application of the 
ideas to concrete, practical problems are included. 


Benn Brothers 
illustrated w.th d 


DISTRIBUTION OF GAS By Walter Hole Fourth edition. 
Ltd.. London, 1921. Cloth, 7X10 in 


grams, 50s 


This Modern Casworks 
Practice, That work treats 
of gas manufacture; this takes up the account at the gas holder 
The 


The opening chapter discusses 


69 pp 


Mead’s 


to which it forms a fitting companion. 


book is uniform in size with 


and discusses the distribution to the consumers’ appliances 
scope of the volume is a wide one. 
the rights and duties of gas undertakings. 
treat of discharges from pipes, station governors, districting, pipes 
and joints of iron and steel, mainlaying, valves and cocks, conduits, 
service pipes, meters, internal fitting, internal lighting, gas stoves 
and heaters, gas engines, industrial uses of gas, pressures, 
plaints and repairs, street lighting, high-pressure distribution, 
high-pressure lighting and heating, leakage, electrolysis and fusion. 
The information given is thoroughly representative of current 
practice. All obsolete matter has been deleted in preparing this 
new edition and much that is new in connection with this work 
has been added. 


Succeeding chapters 


col- 
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Hammond. First 
Paper, 6X8 in., 58 pp., 


DyNAMIC AND Sratic BaLancina. By Edward K. 
edition. Industrial Press, New York, 1921. 
f illus., $0.50. 


f A discussion of the principles of balancing, with a description 
ofjmachines and methods, written in simple language. Intended 
for shopmen. Avoids mathematical theory. 


DIE Geusen. Third edition, revised. 


Cloth, 8X11 in., 282 pp., diagrams, 


EISENKONSTRUKTIONEN. By L. 
Julius Springer, Berlin, 1921. 
tables, 384 marks. 


This textbook for students of structural engineering is divided 
into three sections, treating respectively of the principles, of steel 
buildings, and of bridges. By this arrangement the general rules 
and methods governing steel structures are taught first and empha- 
sized by suitable problems, taken from practice. The application 
of these methods in framing buildings and bridges is considered in 
the later sections. The text is concise and illustrated by numerous 
drawings. An appendix contains the necessary tables of the prop- 
erties of structural shapes. 


Dik WASSERVERSORGUNG DER STAEDTE. By O. Smreker. Fifth edition. 
Wilhelm Engelmann, Leipsig, 1914. Cloth, 7X10 in., 522 pp., illus., 


diagrams, tables, 57 Marks. 


This work forms the third of the twelve volumes upon hydraulic 
engineering which constitute the third section of the Handbuch der 
Ingenieurwissenschaften, and is concerned with municipal water 
supplies. The present edition has been thoroughly revised, both 
with respect to arrangement and contents. The arrangement 
follows the course of operations used in securing a water supply, 
discussing first the preliminary studies of the amount, quality and 
occurrence of the available sources, then the design of the plant in 
general. Succeeding chapters discuss the winning and purification 
of water, pumping and conveying, and the operation of water- 
works. Attention is directed toward general principles, rather 
than to the details of specific installations. 


Exectric Arc Wextpinc. By E. 
Simmons-Boardman Publishing Co., 
in., 254 pp., illus., $4. 


and H. R. 
York, 1921. 


Pennington. 


Cloth, 6x9 


Wanamaker 
New 


This manual is based largely on a series of articles published in 
the Railway Electrical Engineer. It contains a large amount of 
practical information on many phases of the subject; descriptions 
of systems and their installation, phenomena of metallic and carbon 
welding arcs, training of welders, sequence of metal deposition for 
various types of joints and building-up operations, electrodes, 
thermal disturbances due to welding, properties of welds, efficiency 
of equipments and costs. The book is confined to autogenous 
are welding. 


Simmons-Boardman 
Cloth, 6X9 in., 274 pp., illus., 


Exvectric Suir Proputsion. By S. M. Robinson. 
Publishing Co., New York, 1922. 
diagrams, $6. 


This volume treats of the special questions relating to steam 
turbines, electric generators, induction motors and other machines, 
which arise in connection with the propulsion of ships by electricity, 
and compares this method with others. The various systems 
are explained and compared. The installations on several ships 
of the Navy and on the Wulsty Castle, which illustrate the applica- 
tion of various systems, are described in detail. 


By William 
Second edition, revised. D. Van Nostrand Co., New York, 
Cloth, 6X9 in., 250 pp., $2.75. 


ELEMENTS OF THE DIFFERENTIAL AND INTEGRAL CALCULUS. 
S. Hall 
be “ . 


1922. 


This textbook is an endeavor to present the calculus and some of 
its important applications simply and concisely, yet fully enough 
to make possible the study of subjects that call for knowledge of 
it. In this new edition chapters 1, 4 and 5 have been rewritten, 
other revisions have been made and many new problems added. 


L’Eruer AcTUEL ET SES PRECURSEURS. 
Villars et Cie, Paris, 1922. 
in., 141 pp., 6 fr. 


By E. M. Lémeray. Gauthier- 
(Actualités scientifiques.) Paper, 5X7 


The author of this book, an early student of the investigations 
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of Lorentz and Einstein, is a master of the theories of relativity 
and has written several summaries of them. In the present work 
he traces the development of the idea of the ether, which these 
theories tend to modify anew. The book is the result of an ex- 
tensive examination of the history of science. Beginning with 
the ideas of the Chaldeans and Egyptians concerning a universal 
spirit, the modifications due to the Greeks and Romans, the ether 
of Huyghens, phlogiston, caloric, the ether of Fresnel and that of 
later students are described. 


Factory ADMINISTRATION IN Practice. By W. J. 
Pitman & Sons, Ltd., New York, 1921. 


Hiscox. Sir Isaac 
Cloth, 6X9 in., 214 pp., $2.50. 

Most of the books on factory administration seem to have been 
written by accountants for accountants, our author thinks, and 
as a consequence have disregarded factory conditions to some extent. 
The present work is written from the factory viewpoint, and is 
intended for the works manager, the foreman and all members of 
the factory administrative staff. The views and schemes set forth 
are the results of sixteen years’ practical experience with engineering 
firms in Great Britain. Special prominence is given to the prog- 
ress system. 


GIESSEREI-HANDBUCH. Herausgegeben vom 
giessereien Giessereiverband in Diisseldorf. R 
1922. Cloth, 7X10 in., 264 pp., tables, 300 M. 


Verein Deutscher Eisen- 
Oldenbourg, Miinchen, 


This handbook has been prepared by the German Iron Founders’ 
Association as a convenient compendium of data used by foundry 
men. It includes the standards adopted by many European 
railroads, by associations and societies, methods for the analysis 
of cast iron, coal, coke, slags and flue gases, physical data for iron 
and other materials, the German standards for cast-iron pipe, 
tariff and statistical data concerning the trade, trade associations, 
and directors of German foundries and foundry-supply dealers. 


GRUNDLAGEN DER 
Leipzig, 1920. 


Fivuerecunik. By H. G. Bader 
Paper, 6X9 in., 194 pp., $2.90. 


A work for designers of airplanes, dealing with the calculations 
required and the proper methods and formulas. Covers all the 
calculations that are needed in practical design and illustrates their 
uses by application to the calculation of a concrete example 
tains a brief bibliography 


Con- 


HEATING AND VENTILATION. By John R. Allen and J. H. Walker 
edition. McGraw-Hill Book Co., Ine., New York, 1922. 
6X9 in., 332 pp., illus., diagrams, tables, $3.50. 


Second 


Cloth, 


A textbook for use in engineering and architectural schools, 
intended also for use as a handbook by engineers and architects. 
A second edition has become desirable because of the advances 
in the art made recently, such as the establishment of standards 
for ventilation and the results obtained in the research laboratory 
of the American Society of Heating and Ventilating Engineers. 
The text has been thoroughly revised and enlarged to include recent 
developments. 


HypRAvLics or Pipe LINges. 
New York, 1921. 
diagrams, $4.50. 


By W. F. Durand. D. Van Nostrand Co., 
(Glasgow textbooks.) Cloth, 6X9 in., 271 pp., 


Intended to give a discussion, in engineering form, of the more 
important hydraulic problems which arise in connection with pipe 
lines and pipe-line flow. No attempt is made to treat the subject 
structurally or descriptively. The successive chapters discuss 
general hydraulic principles, surge, water ram or shock, stresses 
in pipe lines, materials, construction, design, and oil pipe lines. 


Jigs AND Frxteres. By Albert A. Dowd and Frank W. Curtis. 
edition. McGraw-Hill Book Co., Inc., New York, 1922. 
engineering.) Cloth, 6X9 in., 293 pp., diagrams, $2.50. 


First 
(Tool 


This book, the first of three upon the principles underlying the 
design of production tools, deals with the design of jigs and fixtures 
for drilling, indexing, milling, profiling, broaching, riveting, ete. 
A chapter is devoted to vises and vise fixtures. The work deals 
with principles, although many interesting fixtures are shown to 





May, 1922 


illustrate their use. The important points connected with the 


design and the relative desirability of various designs are discussed. 


MopERN 


jenn Brothers, 


By Alwyvne Meade Second edition: 


1921. 10 in., 815 pp., illu 


GASWORKS PRACTICE. 


Ltd., London, 


Cloth, 7> 
diagrams, 55s 


The first edition of this book appeared in 1917 and quickly be- 
came out of print, through the immediate recognition of its worth 
as the most complete, authoritative account of modern practice 
extant. The new edition, while retaining all the merits of the 
first, has undergone an increase in bulk of 50 per cent through the 
addition of new matter, and has also been larg« lv rewritten to take 
account of the upheaval in the technique of gas-works practice 
in England, caused by the substitution of a calorifie standard for 
the former candlepower standard. Every phase of the works 
side of gas engineering is covered, from the planning and construc- 
tion of gas works to the storage of the gas and recovery of the by- 
products. Asa general work of reference, the book is of the greatest 


+ 


value to all engaged in the gas industry. 


OPERATING ENGINEER'S CATECHISM OF STEAM ENGINEERING. By Michael 
H. Gornston. D. Van Nostrand Co., New York, 1922. Fabrikoid, 


5 X 8 in., 428 pp., diagrams, $4. 


An elementary textbook upon the construction and operation 
of boilers, steam engines and turbines, heating apparatus and 
pumping machinery, prepared for operating engineers. Covers 
the problems that confront the engineer with unusual fullness 
and is well indexed. Should be of assistance to those preparing 
for examination and as a pocket reference book. 

PetTroteum. By Sir Boverton Redwood 


cott Co., Philadelphia, 1922. Cloth, 6 
illus., tables. $21 


Fourth edition. J. B. Lippin- 
9 in., 3 vol., maps, plates, 


Sir Boverton tedwood’s classic work is the product of a long 
professional career as a petroleum technologist, during which he 
acquired first hand knowledge of oil production, oil fields and oil 
men in all the important fields of the globe. He was, until his 
death, in touch with every source of information on petroleum. 
The material collected, after being critically sifted in the light of 
his broad experience, has resulted in a book that for twenty-five 
years has been recognized as an authoritative reference work 
The present edition was in preparation when the author died, in 
1919, and certain portions had received his final revision. The 
remaining portions have been revised by his friends, and the work 
has been seen through the press by A. W. Eastlake and Robert 
Redwood. 

The general plan of previous editions is retained, although the 
entire work has been reset. Commencing with a historical account 
of the industry, the distribution, physical and chemical properties, 
and origin of petroleum are discussed in volume one. Volume two 
is devoted to production, refining, transportation, storage and 
distribution, and to the shale oil industry. Volume three treats 
of testing, uses, and laws; it also contains statistics, import duties 
and an extensive bibliography. This contains nearly nine thousand 
references; unfortunately, few, if any, are later than 1911. 


Rieoine. Air Brake 
soards, 6X9 in., 121 pp., diagrams, $1. 


PRINCIPLES AND Design or FouNDATION AIR BRAKE 
Association, New York, 1921. 


In the interest of higher air-brake education, the Air Brake 
Association has secured from the Westinghouse Air Brake Company 
the right to publish this study of some of the finer points that con- 
tribute to the efficiency of air brakes. The book is the joint prod- 
uct of experienced engineers and should be useful to all users and 
designers of brakes. 

Bauer and 


PROBENAHME UND ANALYSE VON EISEN UND Sranu. By O. 


E. Deiss. Zweite auflage. Julius Springer, Berlin, 1922. Cloth, 
7X10 in., 304 pp., illus., 472 M. 


This work presents methods for sampling and analyzing iron and 
steel adopted by the authors for their work at the National Testing 
Laboratory in Berlin. The first section, by Prof. Bauer, discusses 
sampling, emphasizes the importance of proper sampling and gives 
much information upon proper methods of taking, polishing and 
etching samples for microscopic examination. The metallographic 
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characteristics of the constituents of iron and steel are described 
and directions given for securing representative samples of iron 
and steel for examination. The second section, by Prof. Deis 
gives reliable methods for the accurate chemical detern tion of 
the various constituents of iron and steel. This edition has been 
carefully revised and enlarged 
Q)UES 3 Answers ReiaTiInGe To Dieser, Semi-Dieset » OTHE! 

INTERNAL-COMBUSTION ENGINES: AIR COMPRESSORS, et B John 
Lan > Bes | cott ¢ Philad 1922 ( t i au 
r)9 eo = 
\ small pocket book of practical information for sté engineers 
ind others preparing for license examinatiot 
Reat MaTHEeMATics By Ernest G. Be Henry I 5 1H ler 
& St t ] n, 1922 Oxford hn I ( t 
hs O6 | gral ] 
This book is intended to assist in the acquisition of a real, service- 
able, sound mathematical equipment, by augmenting standard 
textbooks and orthodox methods of study. The author hopes 


it will contribute toward the adoption of a change of attitude toward 
mathematics by those who require it as a part of their working 
equipment, by showing it as an actual, tangible reality, instead 
of a collection of rigid and unrelated rules and formulas. The 
method given assists the student to visualize the various operations 
and processes used in mathematical calculation. 


Fire ASSAYING By Edward E 
New York, 1922. Cloth, 6 


TEXTBOOK OF 


Sons, In 


Bugbee. John 
1} 


9 in., 254 pp., illus 


Wiley & 


Based upon the course at the Massachusetts Institute of Tech- 
nology and intended as a college textbook; but will also be useful, 
the author hopes, to more mature students. An endeavor has 
been made to give the scientific reasons underlying the phenomena 
that occur and the rationale of the processes and manipulations, 
and to avoid the character of a mere receipt book 


INnucTIon Con By E. Tavlor-Jones Sir Isaac 


London and New York, 1921. Cloth, 5X8 ir 


THEORY OF THI 
& Sons, Ltd 
illus., $3.50. 


Pitman 


217 pp. 


Until recently there has been much divergence of view as to the 
manner in which the high potential is generated at the secondary 
terminals of an induction coil when the primary current is inter- 
rupted, and it cannot be said even now that opinion on the subject 
is quite undivided. In this book an account is given of a theory 
of the action of induction coils first put forward by the author in 
1909. The theory was originally intended to apply only to the 
case of an air-core induction coil having a condenser connected with 
its secondary terminals. Subsequent investigations have shown 
that it is also applicable to an ordinary induction coil. 


VALUATION OF AMERICAN TIMBERLANDS. By K. W. 
Wiley & Sons, Inc., New York, 1921. 


$3. 


Woodward. 
Cloth, 6X9 in., 246 pp., 


John 
maps 


Gives the principal facts regarding the timber resources of the 
continental United States and jts outlying territories, excepting 
Hawaii and the Canal Zone, in a form suited to the needs of in- 
vestors, timber cruisers and students of forestry. Ccntains de- 
scriptions of the forest types of the country, and comparisons of 
their values. 


Durcnw LegIcut 
Oldenbourg, Mi 


K RAFTFAHRZEUGMOTOREN 
Gabriel Becker. R. 
X11 in., 97 pp., illus., 75 M. 


VERVOLLKOMMNUNG DER 
METALLKOLBEN. By 
1922. Paper, 7 


nchen 


The first section of this work discusses the possibilities for im- 
proving automobile construction by reducing wind resistance and 
weight, increasing the size and efficiency of the engines, or by per- 
fecting the engines thermodynamically and structurally. The 
second and lofiger section gives the results of an interesting series 
of tests upon light metal pistons, made in 1921 at the automobile 
testing laboratory of the Berlin Technical High School, under the 
direction of the author, with the assistance of the German Engine 
Manufacturers’ Association. Extensive tests of 16 different 
aluminum- and magnesium-alloy pistons are presented and com- 
pared with tests of cast-iron and pure copper pistons. 
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HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 
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At the end of the 
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ABRASIVES 

Properties and Uses. 
Artificielles +. Assic 
12, Sept 1921, pp 


Grinding Wheels (Les Meules 
Arts et Métiers, vol. 74, no 
265-270, 7 


figs Discusses 


ibrasives, carborundum, corundum, melting points 
resistance to acid, use as refractories, etc 
ACCELEROMETERS 
Auclair and Boyer-Guillon. Auclair and Boyer 
Guillon Accelerometers (Les accéléromeétres Auclair 


et Boyer-Guillon),. A. Boyer-Guillon Bul. de la 
Sociéte d' Encouragement pour I' Industrie Nationale 
vol. 133, no. 9, Nov. 1921, pp. 1167-1191, 19 figs 
Describes weight, spring and triple-recording accel 
erometers, and their application in determining 
acceleration and periodical movements 


ACCIDENTS 
Placing Responsibility. 


Placing Responsibility for 
Accidents Keely Management Eng., vol. 2 

Mar. 1922, pp. 149-152, 3 figs. Through 
classifying according to kind and cause and by esti 
mating cost of remedies 


ACCOUNTING 


Pig-Iron Production. Accounting for Pig-Iron Pro 
duction, Nathaniel B. Bergman Il. of Accountancy 
vol. 33, no. 2 feb 1922, pp. 90-99 

blast-furnace operations and how to deal with them 

in accountancy 


AERODYNAMICS 


Resistance of Bodies. Influence of Model Surface 
and Air Flow Texture on Resistance of Aerodynamic 
jodies, A. F. Zahm Nat. Advisory Committee for 
Aeronautics Report no 39, 1922, 6 pp Deals 
with resistance of smooth models in a smooth stream 
resistance as a function of surface texture and of 
flow texture More general resistance formulas 


Standardization. 
W. Margoulis 


no. 3 


Discusses 


Aerodynamics 
14, no. 26, Mar. 6 


Standardization in 
Aerial Age, vol 


1922, pp. 614-615 Agrees with article of same title 
by W. Knight, published in Aerial Age, June 20 
1921, as to standardization on basis of experiments of 


American, British 
laboratories 


AERONAUTICS 


Hydrodynamics, Application of. Applications of 
Modera Hydrodynamics to Aeronautics, L. Prandtl 
Nat. Advisory Committee for Aeronautics, Report 
no. 116, 1921, 61 pp., 62 figs Discusses the theoreti 
cal underlying principles, theory of aerofoils, and 
application of aerofoil theory to screw propellers 


AIR COMPRESSORS’ 
Explosions. 


French and German quasi-official 


Explosions in Air Compressors, A. D 
Risteen. Sugar, vol. 24, no. 2, Feb. 1922, pp. 99-100 
Deals with presence of lubricating oil and carbon 
deposits, and suggests that all accumulation of de 
posits be prevented. From address before Nat 
Safety Council 


AIR CONDITIONING 


Air Drying. The Volume of Air Required in Air Dry 


ing, C. T. Mitchell. Chem. & Met. Eng., vol. 25 
no. 24, Dec. 14, 1921, pp. 1088-1090, 3 figs. Factors 
iffecting atmospheric evaporation; cooling of air 
during evaporation; distinction between wet bulb 


temperature and dew point; calculation of volume of 
air required; ete. Charts for 100, 85, and 70 per 
cent ultimate humidity. 


AIRCRAFT 

Military, Limitation of. Report of the Sub 
Committee on the Limitation of Aircraft Aerial 
Age Weekly, vol. 14, no. 23, Feb. 13, 1922 pp 


543-545 Discusses commercial 
aircralt; tmpossibility of 
summary of conclusions 


AIRCRAFT CONSTRUCTION MATERIALS 

Wire Cable, Elasticity of. A Study of the 
Properties of Small-Size Wire Cable, R. R. Moore 
Mech. Eng vol. 44, no. 2, Feb. 1922 pp. 105-106 
and 111 Results of series of tests carried out at 
McCook Field, Dayton, Ohio, in which it is shown 
that modulus of elasticity of small-sized wire aircraft 
cable varies from 15,000,000 to 28,000,000, depending 
upon size and type of cable It was also found that 
modulus of elasticity may be raised by loading cablk 
below elastic limit and that resting the cable does not 
seem to have any definite effect on modulus 


AIRPLANE ENGINES 


Air-Cooled. Air-Cooled 
Charles L. Lawrence. Soc. Automotive Engrs. Jl 
vol. 10, no. 2, Feb. 1922, pp. 135-141 and 144, 13 
figs Describes British experiments to improve 
performance of air-cooled engines for aircraft, which 
lead eventually to development of aluminum cylin 
ders with steel liners and aluminum cylinder heads 
with steel cvlinder screwed into head Advantages 
of these and disadvantages of other types 

Gasoline Tests Tests of Aeroplane Motor with 
Different Gasolines, 0. J. May and Howard Cooper 
Sci. Lubrication, July 1921, pp. @-13, 4 figs De 
scribes to show effect of using different 
grades of gasoline in aeronautical engine operation 


AIRPLANE PROPELLERS 


Blade Interference. Th: 
Interference, M A. & 


civil 


and military 
limitations l 


gives general 


Flastic 


Engine Development 


tests made 


Fan 
Riach 


Propeller and Blade 
Aeronautical JI 


vol. 26, no. 134, Feb. 1922, pp. 63-80, 7 figs Con 
siders the special case of a propeller working without 
axial advance in a fluid, ie., what has been called 
the “‘static’’ case 

Thrust and Torque Characteristics. Tests on Air 
Propellers in Yaw * Durand and E. P. Lesley 
Nat. Advisory Committee for Aeronautics Report 
no. 113, 1921, 37 pp., 26 figs Results of tests to 


determine thrust (pull) and torque characteristics of 


air propellers in movement relative to air in a line 
oblique to line of shaft, and specifically when such 
angle of obliquity is larce is in case of helicopter 
flight with propeller serving for both sustentation 
and traction 

AIRPLANES 

Fighting. Development of the Fichting Aeroplane 
F. M. Green \eronautical J1., vol. 26, no. 134 
Feb. 1922, pp. 46-55 and (discussion) 56-62, 7 fis 


Developments during war; single 
planes; particulars as to armament 
stand damage, performance and 
size, and view. 
Flying Boats. See FLYING BOATS 
Gliders. See FLIGHT, Soaring 
Helicopters. See HELICOPTERS 
Model Construction. Construction 
Model Airplanes, Walter S. Diehl Aviation, vol. 12 
no. 9, Feb. 27, 1922, pp. 262-263, 3 figs. Shows 
that construction of airplane model can be simplified, 
in order to obtain most reliable test data N.A.C.A 
Technical Note No. 82 


and two-seater 
ability to with- 
maneuverability, 


and Testing of 


Paris Show. Seventh International Exposition of 


\erial Locomotion (VII Exposition internationale 
de locomotion aérienne Andr« Lesage Geni 
Civil, vol. 79, nos. 22, 23 and 24, Nov. 26, Dec. 3 and 
10, 1921, pp. 464-468, 477 485 and 510-515, 41 fis 
Discusses exhibit of French official services, material 


testing laboratories French meteorological 
ierial navigation service Describes diffe 
of airplanes and airplane engines exhibited 

Passenger. The Problem of the 
Mw LD. Beatty Acroplane 
1922, pp. 27-28, 1 fig Deals with comfort of pa 
sengers on commercial aircraft Discusses desirable 
attributes not yet incorporated in modern machine 


and 


rent type 


Passenger 


\eroplane 


vol. 22, no. 2, Jar 11 


military development of airplane beginning of 
commercial development; design of detail; noise 
ventilation; heating; ete Paper read before Roy 
\eronautical Soc 

AIRSHIPS 

R 38 Disaster. The Loss of the ““R 38 Engineering 
vol. 113, no. 2931, Mar. 3, 1922, pp. 265 266 
L:ditorial discussion of report of Accidents Inve 
tigation Sub-Committee of Aeronautical Research 
Committee Fundamental error of judgment made 
in design appears to have been that calculations of 


staff 


failed to take into account the acrodynamik 
forces to which ship would be subjected in flight, and 
considered only forces and moments due to distribu 
tion of weight and buovancy, including gas pressure 


ALLOY STEELS 


Chrome-Molybdenum Chrome- Molybdenun 


Steel Applications From the Consumer's Viewpoint 
( N. Dawe Forging & Heat Treating, vol. 8 
no. 2, Feb. 1922, pp. 109 113 Results of physical 
tests comparing medium-carbon, chrome-molyb 
denum, chrome-vanadium, chrome-nickel and chrome 
steels, expressed by means of a merit index Paper 
read before Soc. Automotive Engrs 

High Elastic Limit home Alloy Steels of High 
Elastic Limit, Their Heat Treatment and Micro 
structure, Charles M. Johnston Am. Soc. for Steel 
Treating Trans., vol. 2, no. 6, Mar. 1922, pp. 500 
506, 13 figs Describes non-high-speed series which 
are said to be most promising by reason of tensile 


tables ! 


dense 


values given in 
tough and 
condition 


and by reason by 
microstructure ol 


untform 
heat-treated 


Structural, Tensile Properties of Tensile Proper 
ties of Some Structural Alloy Stcels at High Ten 
peratures, H. J. French U. S. Bur. of Standard 
Technologic Papers, no. 205, Dec. 21, 1921, pp. 77 


I 

figs Results of determmation of tensil 

trength, proportional limit 
ind strength at 

to 550 deg. cent. for four containing 

O.38 per cent Brief re made to 

type of fractures obtained in testing steels at various 


reduction ot 
throughout range 20 
, 


Stecl 


elongation 
irea fracture 
about 


carbon erence 1S 


temperatures, and particular attention is paid to 
comparison of tensile properties of these allovs at 
550 deg. cent 

ALLOYS 

Aluminum. See ALUMINUM AVLOYS 

Bearing-Metal. See BEARING METALS 

Chromium. See CHROMIUM ALLOYS 

Copper. See COPPER ALLOYS 

Lead-Thallium. The Constitution of Lead-Thal 
lium Alloys (Réflexions sur la constitution des alli 
ages Plomb-Thallium), Léon Guillet Révue de 
Métallurgie, vol. 18, no. 12, Dec. 1921, pp. 758-760 
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Nortse.—The abbreviations used 
n indexing are as follows: 
Academy (Acad.) 
American (Am.) 
Associated (Assoc.) 
Association (Assn.) 
Bulletin (Bul.) 
Bureau (Bur.) 
Canadian (Can.) 
Chemical or Chemistry (Chem.) 
Electrical or Electric (Elec.) 


Journal (Jl.) 
Electrician (Elecn.) 


Engineer[s] (Engr.[s]}) 
Engineering (Eng.) 
Gazette (Gaz.) 
General (Gen.) 
Geological (Geol.) 
Heating (Heat.) 
Industrial (Indus.) 
Institute (Inst.) 
Institution (Instn.) 
International (Int.) 


London (Lond.) 


Machinery (Machy.) 
Machinist (Mach.) 
Magazine (Mag.) 
Marine (Mar.) 
Materials (Matls.) 
Mechanical (Mech.) 
Metallurgical (Met.) 
Mining (Min.) 
Municipal (Mun.) 
National (Nat.) 
New England (N. E.) 
Proceedings (Proc.) 
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Record (Rec.) 
Refrigerating (Refrig.) 
Review (Rev.) 

Railway (Ry.) 

Scientific or Science (Sci.) 
Society (Soc.) 

State names (Ill., Minn., etc.) 
Supplement (Supp.) 
Transactions (Trans.) 
United States (U. S.) 
Ventilating (Vent.) 
Western (West.) 





May, 1922 
1 fig Describes tests with alloys of various pet 
centage Gives hquidus curve and micrograph 

Zinc ee ZINC ALLOYS 

ALUMINUM ALLOYS 

Calite Calite \ New Heat Resisting Alloy, G. R 
Brophy Am. Soc. for Steel Treating Trans vol 
2, no. 5, Feb. 1922, pp. 384-386, 1 fig Describe 
properties of new ternary alloy of aluminum, nickel 
and iron See also Iron Trade Rev vol. 70, no. 10 
Mar. 9%, 1922, pp. 679-680, 1 fig 

AMMONIA 

Vapor Tables. New Ammonia Vapor Tables (Neue 
Dampftabellen fiir Ammoniak) E. Altenkirch 
Zeit. fur die gesamte Kalte-Industrie, vol. 28, no. 12, 
Dec. 1921, pp. 173-177 fig Author presents and 
extends American table prepared by Bur. of Stand 
ards, values being changed from Fahrenheit into 
Celsius and from English into metric units 

AMMONIA COMPRESSORS 

Losses in. Analysis of Losses in Ammonia Com- 
pressors, S. F. Smith Ice & Refrigeration, vol. 62 
no. 2, Feb. 1922, pp. 154-155 Discusses losses as 


they occur and conditions which control same 


APPRENTICES, TRAINING OF 
Plant vs. Continuation Schools 


























The Training of 
Workers in Manufacture J. V. L. Morris An 
Mach., vol. 50, no. 7, Fel 16, 1922, pp. 249-251 
General conditions of apprenticeship; problems aris 
ing from school; plant school \ part-time and 
continuation school 
AUTOMOBILE ENGINES 
Acoustic Volumeters for. The Charron-Godet 
Acousti Volumeter Le volumeétre rcoustique 
arron-(Codet R Valler Nature, no lar 
$+, 10: pl 2th 2S Describe i 
ucle , les Ac om Re r d 
other thir or dete ual oO t 
hambers in mult r t 
Carburetors LC RETOR 
New York Show I lrends a er I 
how, Herbert ot Industri 
ij, no. 2, Jan. 12, 1922, pp. 62 65, 3 fig Di ‘ 
ooling yste aid to tarting lu atio and 
piston desigt ‘ r ind crat ift t 
Weidely Six-Cylinder Weidely Producit 1 New 
Engine J. Kdward hipper Automotive Ind 
tric o ii, no. 10. Mar. 9, 1922, pp. 551 y 
I x nd overhead al ded 
ght and me ‘ ht car 1 
iti ed throughout, crankcase t 
lock develop hy OOO ry 
AUTOMOBILES 
Body-Seating Dimensions Body Seating-D 
ions, George LE. Goddard Soe Automotive Er 
I ve 10, no. 2, Feb. 1922, pp. 1175120, 1 
Consider features onducive of comfort I tor 
nfluenci it dir ol ind recommendatior 
regarding different desirable dimension 
Brakes Automo brake dney \ la 
Armour Ener vol. 1 no. 1, Nov 1921 1-21 
Gf Discusse mecha of motion as a dt 
brake ind brakit actual brake mechar ind 
typical braking, ten includir hott ternal 
ontracting and interna pa ig ty] ind brake 
ining maternal 
German Maf fhe German Maf Autom Mark 
ranstadter Autome abrik vorn Hu Ruppe 
(V.m.b.H., Markranstadt Ley W irtsc ft 
motor, no. VY, Sept. 10, 1021, 4 ! fh on pt 14 
and if Describe iutomobile cha ind engine 
onstructed by the Markr tadt Automobile Fa 
tory, near Leipzis uid to be only German car with 
ur-cooled engine Constructed as port two 
three- and four-seated car, sport phaeton, landaulet 


and delivery wagon 


Manufacturing Piants \ Modern Automobile 


Plant, Paul L. Battey inagement Eng vol. 2 
no. 3, Mar. 1922, pp. 167-172, 8 figs Arrangement 
f departments, routing of product ind mean 
of transportation Abstract Paper presented to 
Metropolitan Section of Am.Soc Mech Engrs 
The New Plant of the Fisher Body Ohio Co 
Cleveland Power Plant Eng vol. 26, no 1 
Feb. 15, 1922, pp. 201-209, 13 figs. Largest single- 
unit automobile-hbody manufacturing plant in world 
Exemplifies modern construction in its highest 
degree 
New York Show. Trends in Chassis Design at the 
New York Show, P. M. Heldt Automotive Indus 
tries, vol. 46, no. 2, Jan. 12, 1922, pp. 58-62, 8 figs 


Discusses 


n clutch 


Various improvements 


transmission locks 


including 
gear shifting 


changes 
and steer 


ing wheel 

Pressed-Steel Parts. Making Pressed Steel Automo 
bile Parts Iron Trade Rev., vol. 70, no. 9, Mar. 2, 
1922, pp. 601-604, 8 figs. Details of plant of the 


Sharon Pressed Steel Co 
Repair-Shop Practice. 


Sharon Pa 


Automobile Repair Shop 
Practice Machy N. Y.), vol. 28, nos. 5, 6 and 7, 
Jan., Feb. and Mar. 1922, pp. 359-362, 468-470 
7 figs. and 567-568, 2 figs 


Describes methods and 
equipment commonly employed Feb Machining 
pistons Mar Regrinding crankshaft bearings 
Shock Insulators, Rubber. Rubber Shock In 
sulators. Rubber Age, vol. 2, no. 12, Feb. 1922, p 

93, 4 figs Describes tests carried out in London 
and New York to demonstrate efficiency of rubber 
insulators in damping vibration and producing easy 
riding ; 

Spring-Bolt Lubrication. The Lubrication of 
Joint Pins, Especially Automobile Spring Bolts 
Die Schmierung von Gelenkbolzen insbesondere der 


MECHANICAL ENGINEERING 


Automobil- Fede 


rbolzen R. Bussiet Motorwager 
vol. 25, no. 3, Jan. 31, 1922, pp. 46-47, © fis DT 
ctibes new type of spring bolt, with use « which 
problem of lubrication itisfactoril ed 
Oil is fed directly to place of lubrication and dead 
pace between place of lubrication and grea um 
ber is reduced to a minimum 
Statistics Automobile Statistic Automot It 
dustries, vol. 46, no. 7, Feb. 16, 1922, pp. 309-429 
pecial number giving statistical data concerning 
registration production pecificatior export ind 
general automotive statisti 
Transmission Case. The Wills Sainte Claire Tray 
mission Ca Fred H. Colvin An Ma vol 
46, no. 9, Mar. 2, 1922, pp. 323-325, 8 fig Is of 
“bell’’ type and bolts direct to end of crankcas« 
After cleaning and inspecting 


blowholes or leaks and the 








it is water-tested for 


n spotted in three pla for 
locating in future operations 
AVIATION 
Commercial Air Lines and Some of Their Pro 
lems, R. B. C. Noorduyn Mech. Eng ol. 44, no 
2, Feb. 1922, pp. 107-109 and 111 Detailed account 
of progress of commercial aviation in Europe, tracing 
development from time of post-war experimental 
work with military machine and field to present 
successful operation wi proper machir und 
schedules and with Government subsidi 
Dead Reckoning, Checking. Method f Air 
Navigation, Herbert V. Thadetr A viatio ol. 12 
no. 9, Feb. 27, 1922, pp. 252-255, 6 fis Formula 
and instruments for checking dead reckoning 
Requirements and Difficulties The Re t 
and Difficulti« of Air Transport, Frank earl 
Acronautical JI vol. 26, no. 13 Tar 1922, py 
10 and (dis ior 1 20 LD r 
ents of engine i our of po t i 
both as a device for risit nto air 1 
descendit from air to land " it ‘ 
aiccommodatior ) tra r and r r 
tainty of service at a proper price 
Research rhe Pro ss of Research, R. K. Bagna 
Wild Engineer, vol. 133, no. 3450, Fe 0 122 
pp 161-162 Research work or r r 
(reat Britain comprises specific re rche t « 
tablishments under control of Air Mi tr ind 
iddition an important series of studies irried out 
universitic by arrangement with tl Miunistr 
Note on aero-engine research navigatior and 
" bine See also Engineering ol. 113, no. 2029 
Fel 7, 1922. py 914 216 Paper read at 
( ret Londo 
BEAMS 
Continuous. Cal t 
teitra zur The hn ke icher 
lraget Josef Vinzens Baul ‘ F 2 no 
24, De« s1, 1821, pp. 695-008, 6 f Calculating 
method is developed showing how uid of known 
or determined moments of support for uniform load 
f bays of continuous beam, the influence of another 
av-symmetrical load can he rtained 


directly 


without specia t 


intermed 


BEARING METALS 
Arsenical 


ite calcula 








Arsenical Bear Meta Harold J] 

Roast Charl I Pascor Min. & Metallurgy 
no. 1 1922, pp. ¢ 4 Investigation for 
purpose of comparing arsenical antimony-lead 
illov with some of the regular bearing-meta! alloys 
Abstract See also Am. Inst. Min. & Met. Engr 
Trans., no. 1136-N, Feb. 1922, 10 pp. 7 f com 
plete paper 

BEARINGS, THRUST 

Improved Types. Progr: in the Construction of 
Thrust and Journal Bearing Neuerunger n Bat 
von Druck- und Traglagern), H. Schneider Oecl- u 
Gasmaschine, vol. 18, no. 12, Dec. 1921, pp. 196-199 
% figs Describes new types and improvements, in 
cluding the single-pulley thrust bearings developed 
by Fried. Krupp Germania Shipyards, which have 
given such good experimental! results that they are 
to be installed in submarin of the German navy 

BELTING 

Leather, Specifications. Cutline of U.S. Specifica 
tions for Leather Belting, R. ¢ Bowker Belting 
vol. 20, no. 2, Feb. 1922, pp. 30-31 To be used by 
all government departments, but designed also for 


all consumers; now before Bureau of the Budget for 


consideration Abstract Address before Nat 
Assn. Leather Belting Manufacturers 

Power Transmission by. Transmission of Power in 
Plant of Mid-West Glass Co., H. Hilman Smith, Ir 
Belting, vol. 20, no. 2, Feb. 1922, pp. 26-28, 4 figs 
System characterized by line-shafts supported from 
floor stands driving direct to all machines, latter 


equipped with tight and loose pulleys 


Width, Determining Charts for Determining Belt 
Widths, Thomas J]. Cook Machy. (N vol. 28 
no. 7, Mar. 1922, pp. 562-564, 3 figs Presents 
charts devised by author which, it is claimed, should 
enable any one to ascertain at a glance the most 
efficient size of belt to be used for any condition 
which may aris« 


BLOWERS 

Turbo. Turbo-Blowers for Mechanical-Draft Appli- 
cations. Power, vol 5 8, Feb. 21, 1922, pp 
307-308, 2 figs Four blowers are worked in parallel 


55, no 


and directly connected to turbine operating at 
5000 r.p.m. These machines are applied to both 
forced- and induced-draft purposes 


BOILER FEEDWATER 


Automatic Regulation \utomat kk ‘ 
tion Mar. Engr. & N \ j 10 
133, Feb. 1922, p. 53, 11 np. 5 on tie 
Mumford automat feedwater re 


fitted on 


W hite 
Treatment Criti 


Star liner “‘Maiesti 














4 i r t 
Method of Boiler Feedwater Kritil 
der verschiedenet lethodse on 
K esselspeise wasser B Prev tech 
nisches | o ; no l Jar } | 
zu 1922, pt 1-4 d 1-1 eria 
for obtaining best po puri ! i | 
tages and disadvantages of different pro 

BOILER OPERATION 

Automatic Draft Regulation Automat Draft 
Regulation in Steam Boiler Roon La rt atior 
automatique du tirage da s chaufi ra 
teurs a vapeur ean Delest I r 1 
Moderne, vol. 12. no. 12. Dec. 1921 PI 510-518. 14 
fiys Describe complete operation tte ' 
four Babcock boilers, of which one is auxilia ro 
ducing 10.000 kg team per hr. at 14.5 k pre ire 

Present-Day. Present-Day Boiler-Room Operation 
I. E. Moultrop and R. E. Dillon Power ol. 55 
no. 10, Mar. 7, 1922, pp. 384-386, 6 fig Disc s 
economical loading of turbines and boiler Paper 
read before Metropolitan Sections of An Mech 
Engr ind Am.Inst.Elec. Engrs 

BOILER PLANTS 

Design. Common Faults Design, 
George (¢ Cook Power, vol r Feb. 14 
1922, p. 251 One of most fre t 1id 
to be failure to provide lve 

hould be acce ible Influet le t 

Supervision Supervi team vile Plat 
H. Germer Eng. Progre vol. no. 2, pi 12-435, 4 
fix Dea with constant-volum pisto lish 
Woltmann, venturi and Venturi steam meter 

BOILER ROOMS 

Flue-Dust Blowers and Catchers I 
Blower ind Catcher rt larl lor | 

Flugaschenblaser und FI henfang 

dere fiir Flammrohrke H. Prad f kol 
oO 1) no i Lx if 12] pt | 

Describe t re r 

BOILERS 

Marine ee MARINE BOILEI! 

Oil in I ition and the Steam Bo ‘ il 
Gro Lubrication, Oct. 192 It s-v > 
cusses oil in steam boiler, and foa 
and the remedies 

Scale Removal with CO Removir t ale 
with COs, R. J. Cross and Roy Irvi r. vol 

no Mar. 14, 1922, pp. 422-42 yme 
cales are removable by carbonated wat V ork 
done with ordinary soda-fountair det of 
liquid carbon dioxide Preliminary t« " ik 

Setting Large Combustion Chamber Rea f 
Boiler, to Which Heated Air Is Admitted, Increases 
Efficiency Alphonse I Brosk\ Coal A ol. 2] 

no. 7, Feb. 16, 1922, pp. 288-289, 1 t ated 
n flue passing under combustion chan itted 
through passages in bridge wall, causit or tion 
of unburned hydrocarbons and carbon xide 

Triple-Riveted Butt Joint. The Designing of a 
Triple Riveted Butt Joint, L. T. Rutleds Can 
Machv., vol. 27, no. 6, Feb. 9, 1922, pp. 1 +, 1 fig 

Strength of boiler shell; sketching propo i int 
resistance against tearing and crushing 

Up- vs. Down-Draft Smokeless Up-Draft Versus 
Down-Draft Smokeless Boiler Heat Vent 
Mag vol. 19, no. 2, Fet 1922, 1 ’ 1 fig 
Air over fire needed only part of time ‘ hich 
air is demanded; value of preheatir air 

BOILERS, WATER-TUBE 

Marine Emergency Fleet Corporatior ' rhe 
Boilers for Wood Ships, F. W. Dean Mech. eng 
vol. 44, no. 2, Feb. 1922, pp. 99-102 and (discussion 
p. 104, 6 figs Results of evaporative tests of four 
pass boiler, having heating surface of 2518 sq. ft 
furnace volume of 408 cu. ft. and a mmercial 
horsepower of 435 on basis of marine rating of 6 Ib 
of water to square foot of heating surface per hr 

BONUS SYSTEMS 

Heat-Treating Department A Succes Bonus 
System Applied to Heat Treating \ \. Blue 
Am. Soc. for Steel Treating Trans 1. 2, no. 5 
Feb. 1922, pp. 430-436, 2 figs Summari ‘ al 
principles and practical details of a 5 
tried-out bonus systen 

BORING 

Spherical Housing Boring a Spheri lousing on 
an Automatic Machine, P. J]. Tomk Machy 
Lond vol. 19, no. 488, Feb. 2, 1922 41-542 
4 figs Describes the difficultic and how t were 
overcome 

BRAKES 

Bus, Hydraulic. Four-Wheel Hyd ( Brake 
Tried on California Bus Elec. Ry. JI $ Trans 
portation vol. 50, no. 6, Fet Li, 1922 12 
Brake installed in 18-passenger Piet Arrow bu 
by Pickwick Stage Co., Lo ngel I proved 
highly satisfactory so far 

BRONZES 

Manganese. The Effect of Solders on Beta Brasses 
Eng. Rev., vol. 35, no. 7, Jan. 1922, p. 233 Account 
of investigations made by J. H. S. Dickenson, 

commenced in order to account for failure of a 
manganese bronze, or Beta brass forging of a turbo- 


alternator 
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C 


CABLEWAYS 

Electric Suspension. Electric Suspension Railways 
with eine Grippers, P. Stephan. Eng. 
Progress, vol. 3, no. 2, Feb. 1922, pp. 34-37, 13 figs. 
Design and phere of working. Describes a 
Bleichert electric grab suspension railway and a 
conveying plant for coal and coke. 


‘CAR LIGHTING 


Electric. Electric Illumination for Trains, Richard 
Hanchen. Eng. Progress, vol. 3, no. 1, Jan. 1922, 
pp. 1-3, 6 figs. Notes on continuous electric train 
lighting for individual cars; drive of dynamo; voltage 
control; charging and life of battery, etc. 

Principles of Car Lighting by Electricity—XVII, 
Charles W. T. Stuart. Ry. Elec. Engr., vol. 13, no. 
1, Jan. 1922, pp. 9-17, 15 figs. Describes the Gould 
simplex system of car lighting, consisting of a gen- 
erator driven by a belt from car axle, a generator 
regulator panel, a lamp regulator panel mounted in 
a cabinet inside or under car body, and a storage 
battery suspended in a box under car body. 


CARBON DIOXIDE 


Pressure-Total-Heat Diagram. Pressure-Total- 
Heat ——, For Carbon Dioxide. H. J. Mac- 
Intire. A.S.R.E. Jl., vol. 8, no. 3, Nov. 1921, pp. 


211-215, 1 Describes diagram, said to be 
accurate, clear and workable. Drawn with rectangu- 
lar coérdinates, using pressures for ordinates and 
total heat in B.t.u. above 32 deg. fahr. as abscissae. 


CARBURETORS 


Triple-Emulsion Automatic. A New  Triple- 
Emulsion Automatic Carburetor (Un nouveau 
carburateur a triple emulsion et economiseur auto- 
matique), Ach. Delamarre. Outillage, vol. 242, 
no. 2, Jan. 14, 1922, pp. 48-49, 4 figs. Describes the 
Paget patent carburetor ‘‘Eclipse.”’ 


CARS 


Hose Connectors. Recent Changes in American 
Hose Connectors Ry. Age, vol. 72, no. 6, Feb. 11, 
1922, pp. 375-377, 4 figs. Describes connector 
manufactured by Am. Automatic Connector Co., 
Cleveland, Ohio, and tests made. 

The Development of the Robinson Connector. 
Ry Mech. Engr., vol. 96, no. 2, Feb. 1922, pp 
77-81, 9 figs. Latest type incorporates improve- 
ments suggested by extensive service of earlier design. 


CARS, PASSENGER 


Articulated Dining. Articulated Units Feature Re- 
cent English Car Design Ry. Rev., vol. 70, no. 4, 
Jan. 28, 1922, pp. 109-113, 6 figs. Describes new 
dining-car train, showing advantages of articulated 
design and use of electricity for cooking. 

Sleeping and Compartment. New Sleeping and 
Compartment Cars for the C. P. R. Ry. Rev., vol. 70, 
no. 3, Jan. 21, 1922, pp. 77-81, 8 figs. Designed for 
service on transcontinental trains with special regard 
for comfort of women travelers. 


CASE-HARDENING 

Cyanamide for. Cyanamide in Liquid Case Harden- 
ing, P. W. and E. B. Shimer. Am. Soc. for Steel 
Treating Trans., vol. 2, no. 5, Feb. 1922, pp. 403-408. 
Account of experiments made with and description 
of the Shimer case-hardening process, making use of 
special lump calcium cyanamide and easily fusible 
mixture of salts 

Steel, Effect of Quality on. Effect of Quality of 
Steel on Case-carburizing Results, H. W. McQuaid 
and E. W. Ehn. Min. & Metallurgy, no. 182, Feb. 
1922, pp. 60-61. Writer seeks to prove that presence 
of excess dissolved oxides in steel, as made in melting 
furnace, affects permanently results obtained in 
carburizing and hardening and that it is possible that 
presence of dissolved oxide can result in total un- 
fitness of low-carbon steel for case-hardening pur- 
poses. (Abstract.) See also Am. Inst. Min. & Met. 
Engrs. Trans., no. 1135-S, Feb. 1922, 22 pp. 46 figs. 
(complete paper.) 


CAST IRON 


Desulphurization of Liquid. The Desulphurization 
of Liquid Cast Iron (Entschwefelung von fliissigem 
Gusseisen), Ludwig Scharlibbe. Giesserei-Zeitung, 
vol. 19, no. 3, Jan. 17, 1922, pp. 43-46 and (discus- 
sion) pp. 46-54, 6 figs. Describes new process for 
removal of sulphur from molten liquid, resulting in a 
desulphurization up to 60 per cent of original sulphur 
content. 

Gray, Metallography of. Apply Metallography to 
Gray Iron, J. W. Bolton. Foundry, vol. 50, nos. 2 
and 3, Jan. 15 and Feb. 1, 1922, pp. 52-55 and 109- 
112, 23 figs. Jan. 15: Describes methods of making 
photomicrographs, including sampling, polishing, 
etching and photographing. Shows means for 
identifying the different structures. Feb. 1: Metal- 
lurgical control of cupola. 

Piping. ‘The Piping of Cast Iron (Ueber das Lunkern 
von Gusseisen). Giesserei-Zeitung, vol. 19, no. 5, 
Jan. 31, 1922, pp. 75-81. Discussion of nature and 
causes of piping. Abstracts of three papers pre- 
sented before South German Group of Assn. German 
Foundrymen, followed by discussion. 

Welding Without Studding. Welding Cast Iron 
Without Studding, F. L. Paertch. Welding Engr., 
vol. 7, no. 2, Feb. 1922, pp. 28-29 (includes discus- 
sion). A process which is feasible in some cases but 
not recommended for strength members and live 
loads. Paper read before Am. Welding Soc. 


CASTING 


Centrifugal. Centrifugal Casting, L. Cammen. 


MECHANICAL ENGINEERING 


Chem. & Met. Eng., vol. 26, no. 8, Feb. 22, 1922, 
pp. 354-358, 4 figs. Describes process of centrifugal 
casting of hollow metal objects. Mechanics of 
centrifugal casting. 

Steel Mill Rolls. Rolls Molded in Sectional Flasks, 
J. R. Hadsum. Foundry, vol. 50, no. 5, Mar. 1, 
1922, pp. 206-207, 2 figs. Alternative method to 
sweep molding. Mold finished in sections and 
clamped together. 

Tunnel Segments. Tunnel Segment Casting 
Methods. Foundry, vol. 50, no. 4, Feb. 15, 1922, 
pp. 137-141, 6 figs. Discusses technical difficulties 
in producing castings for lining of vehicular tunnel 
under Hudson River. 


CENTRAL STATIONS 

Operating Expenses. Operating Expenses of Six 
Plants. Elec. World, vol. 79, no. 3, Jan. 21, 1922, 
pp. 131-132. Study of Massachusetts stations 
emphasizes advantages of electrical equipment from 
upkeep standpoint. Data indicate changes which are 
taking place as result of transition to new industrial 
basis. 


CENTRIFUGES 


Draining Crystals in. Draining Crystals in a Cen- 
trifugal Machine, Thomas James Drakeley and 
George Frank Martin. Soc. Chem. Industry JL, 
vol. 40, no. 24, Dec. 31, 1921, pp. 308T-310T, 1 fig 
Results of a series of experiments conducted on a 
large Watson-Laidlaw centrifuge to extract mother 
liquor from crystals. 


CHARTS 


Engineering. Practical Engineering Charts, K. F. 
Smith Am. Soc. Naval Engrs. Jl., vol. 34, no. 1, 
Feb. 1922, pp. 56-72, 4 figs. Describes charts for 
graphical solution of equations with x and y, or sand. 
w given. 


CHUCKS 


Magnetic. Direct Current or Alternating Current 
for Magnetic Chucks (Gleichstrom oder Wech- 
selstrom fiir Spannfutter), B. Wittkuhns. Elektro- 
technik u. Maschinenbau (Anzeige:), vol. 40, no. 5, 
Jan. 29, 1922, pp. 21-22. Results of tests made on 
magnetic chuck for alternating current to determine 
its properties when compared with d.c. chucks. 
It is shown that only advantage of a.c. chuck is the 
instant demagnetization attained with its use, but 
there are a great many insurmountable disadvantages 


CHROMIUM ALLOYS 


Expansibility. Expansibility of Chromium and 
Nickel-Chromium Alloys in a Large Interval of 
Temperature (Dilatabilité du chrome et des alliages 
nickel-chrome dans un intervalle étendu de tem- 
pératures), P. Chevenard. Comptes Rendus des 
Séances de l’'Académie des Sciences, vol. 174, no. 2, 
Jan. 9, 1922, pp. 109-112, 2 figs Describes experi- 
ments carried out by means of dilatometer and gives 
curves resulting 


COAL HANDLING 


Equipment. Car Dumper and Coal Conveyors at 
Coke Oven Plant Eng. News-Rec., vol. 88, no. 10 
Mar. 9, 1922, pp. 407-409, 4 figs Rotary cradle 
serves conveying belts Traveling bridge has belt 
for storing coal and grab bucket to reclaim it 

Locomotive Loading Plant. Locomotive Coal and 
Ash Handling Plant. Eng. Rev., vol. 35, no. 7, 
Jan. 1922, pp. 226-228, 3 figs Describes plant 
of Lond. & North Western Ry. Co., capable of 
loading locomotive in 30 sec. 

Unloading Railway Trucks. The Unloading of 
Bulk Goods (Zur Frage des Umschlages von Mas- 
sengiitern), Hubert Hermanns. Zeit. des Vereines 
deutscher Ingenieure, vol. 66, no. 5, Feb. 4, 1922, 
pp. 112-114, 7 figs. Description of the Heinzelmann 
elevator discharger for the unloading of railway 
trucks; comparison with tipping devices from econom- 
ic standpoint. 


COMBUSTION 


Control. Gas and Air Mixers for Combustion Con- 
trol, T. L. Hiles. Forging & mont Treating, vol. 
8, no. 2, Feb. 1922, pp. 124-12 Discusses diffi- 
culties in producing a perfect comteustibile mixture of 
gas and air at burner outlet of a gas furnace. 


CONDENSERS, STEAM 


Spray-Nozzle Cooling of Condenser Water. 
Spray-Nozzle Cooling Theory and a ne B. H. 
Coffey and G. 5S. Dauphinee. A'S Ji., vol. 8, 
no. 3, Nov. 1921, pp. 177-202 Fy Se the 
three varieties of variables affecting spray cooling, 
viz.: independent natural variables which we cannot 
control; independent artificial variables which we 
can control; and the final temperature, produced by 
the mutual reactions of the others and, consequently, 
the dependent variable. 

sos Apparatus. Testing TCR: Apparatus, 

Ehrhart. Power, vol. 55, no. Feb. 14, 1922, 
% O48 250, 7 figs. How commerc ial tests are made 
on ejectors, circulating and condensate pumps. 

Tubes. British Standard Specification for Condenser 
Tubes and Screwed Glands for Condensers for 
Marine Purposes. British Eng. Standards Assn., 
no. 145, Oct. 1921, 7 pp., 3 figs. Specifications for 
quality of material, manufacture, dimensions, weight, 
hydraulic and mechanical tests, inspection and test- 
ing facilities. 

Properties of Condenser Tubes. Power, vol. 55, 
no. 9, Feb. 28, 1922, pp. 343-344. Muntz and 
Admiralty metals are discussed. Discusses the ef- 
fects of internal strains, crystalliae structure and 
thickness of tubes. 


CONNECTING RODS 
Bearing Machine for. Universal Bearing Machine 


Vou. 44, No. 5 


for Connecting Rods. Western Machy. World, vol 
13, no. 2, Feb. 1922, pp. 48-52, 15 figs. Designed 
for use in pouring and boring of bearings for auto- 
motive connecting rods. Manufactured by Auto- 
matic Bearing Machine Co., San Jose. 


CONVEYORS 
Advantages. The Influence of Mechanical Conveyors 
L 


Upon Financial and Operating Policies, W. 
Churchill. Management Eng., vol. 2, no. 3, Mar 
1922, pp. 133-136, 7 figs. It is pointed out that a 
completely conveyorized plant automatically secures 
advantage of cost reduction, speedy delivery to 
customers, minimum capital investment, and a highly 
stimulated industrial organization. 


Steel-Band. Novel Applications for Thin Steel 


Bands, Bernard Kruger. Iron Age, vol. 109, no. 10, 
Mar. 9, 1922, pp. 640-642. Special advantages are 
said to follow their use for power-transmitting and 
conveying purposes Question of tension important 
Paper presented before West. Soc. of Engrs 


COOLING LIQUIDS 
Recooling Plants. Modern Types of Recoolers 


(Neuere Bauarten von Ruckkihlanlagen), F. Seufert 
Zeit. des Vereines deutscher Ingenieure, vol. 65, no 
51, Dec. 17, 1921, pp. 1307-1310, 16 figs Disad 

vantages of older types are said to be: excessive cde 

livery head of the hot water, dead air space in lower 
part of cooling tower, and insuflicient atomization of 
dripping water. These disadvantages are eliminated 
in modern types. Results of tests. 


COOLING TOWERS 
Recooling of Water in. The Recooling of Water in 


Self-Ventilating Tower Coolers (Ueber die Wasser 
riickkihlung mit selbstventilierendem Turmkihbler 
Carl Geibel Zeit. des Vereines deuts¢her Ingenieure 
vol. 66, nos. 2 and 4, Jan. 14 and 28, 1922, pp. 31-36 
and 88-91, 49 figs (Abstract.) 


COPPER ALLOYS 
Copper-Tin-Zinc. Copper—88, Tin—10, Zince— 2, 


R. R. Clarke. Metal Industry (N. Y.), vol. 20 
no. 2, Feb. 1922, pp. 56-57, 1 fig Analysis of 
properties, idiosyncrasies and methods of producing 
this mixture. 


Phosphor-Copper. Phosphor-Copper, J. L. Jones 


Metal Industry (Lond.), vol. 20, no. 7, Feb. 17, 1922, 
pp. 145-146. Its uses and methods of obtaining 
best results 


COST ACCOUNTING 
Chemical. Some Phases of Chemical Cost Account 


ing, C. B. E. Rosén Chem. Age (N.Y vol. 29, no 
12, Dec. 1921, pp. 501-504 Discusses the question 
of process costs and their management 


Machine-Rate. Machine Rate Costing in Engineer 


ing Manufacturing Works, G. W. Beale. Jl. Indus 
Administration, vol. 1, no. 8, Dec. 1921, pp. 246-253 
Series of arguments leading to the conclusion that 
it is not commercially profitable to include machine 
rate costs.in the routine-recorded system of cost ac 
counts of an engineering manufacturing works, but 
that it finds its truce place in estimated costs 


CRANES 
Electrical Apparatus for. Selection of Electrical 


Apparatus for Cranes, R. H. McLain Am. Inst 
Elec. Engrs. Jl., vol. 41, no. 3, Mar. 1922, pp. 249 
256. Paper is intended to assist crane designers and 
electrical engineers in mills and factories to select 
proper size and kind of motor by mathematical 
calculation from given data, and refers particularly 
to electric overhead traveling crane It is shown how 
to calculate power required of motor for hoisting and 
how to select particular kind of motor needed 


Locomotive. Getting the Maximum Performance 


Out of Locomotive Cranes. Ky. Maintenance 
Engr., vol. 18, no. 2, Feb. 1922, pp. 49-53, 3 figs 
Describes the many purposes for which Lehigh 
Valley R. R. has found it profitable to use them in 
maintenance-of-way work. 


CRANKEPINS 
Lubrication. An Analysis of a Point in Crank 


Lubrication Automotive Industries, vol. 46, no. 8 
Feb. 23, 1922, pp. 462-463, 19 figs. Analytical 
investigation to determine best loc: ation for crankpin 
oil holes. 


CRANKSHAFTS 
Balancing Machine. A New Crankshaft Balancing 


Machine, P. M. Heldt. Automotive Industries, vol 
46, no. 9, Mar. 2, 1922, pp. 518-519, 3 figs. Ob- 
viates need for preliminary static balance and permits 
of quickly determining magnitudes and proper 
anguls ar positions of correcting moments required to 
insure accurate dynamic balance. 


CUPOLAS 
Operation and Control. Operation and Control of 


Cupolas (Conduite et Contrdle des Cubilots), 
Maurice Bouffart. Fonderie Moderne, no. 12, Dec. 
1921, pp. 372-377, 10 figs. Discusses the various 
chemical and physical measurements, including 
temperature measurements in melting zone and in 
charge. Paper read before Congrés de Fonderie de 
Liége. 


CURVES 
Polytropic. The Plotting of Polytropic Curves 


(Ueber Polytropen-Konstruktionen), Emil Wellner. 
Dinglers Polytechnisches J1., vol. 336, nos. 24 and 25 
Dec. 3 and 17, 1921, pp. 337-339 and 347-350, 13 
figs. Method of plotting curves based on the 
Ebner construction, which permits the finding in a 
purely geometrical way of curve points at any given 
ordinate points. Constructions are given for repre- 
sentation of the mechanical work in linear form and 
for finding mean indicated pressure 
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DIE CASTING 
Uses and Machines for Die C 


asting, 
k Instn. Mech. Engrs. Proc no 
» and (discu ) ‘4-40, 7 figs 
1 ind dv i per rl t mold: lead ba 
< n it and copper | 
alloy d nofd die-« tir machine 
DIESEL ENGINES 
Compressors for. The | of Compre d Air in 
Diesel ngined Williar Reavell Engineer 
‘ ] 1 128, Feb. 10, 1922, pp. 179-183 
f partly « 170 Abstract Paper rea 
fo p th-I oast Instn. I r & if 


Efficiency Ef ney of the Diesel Oil Ens 





oe lorrison Power, vol. 55, no. 9, Feb. 28, 1922 
pp 10-341, 3 figs Diesel engine, unlike all other 
prir movers, is thermally more efficient at part 
loads, reason for which is explained 


Problems of Marine Diesel Engine 





I) I Belyavin North-East Coast Instn 
I & Shiy der advance proof, no. 2211-Q 
for eting Fe 24, 1922, 29 pp., 25 figs Discusses 
important points which have a substantial influence 
on size, cost and w ht of multi-cylinder, two 
stroke-cycle Diesel engir 


DROP FORGINGS 


Heat Treatment é p 
Ma Lond 19 » 488, I 2, 1922 
pp. 554 7 f Pract followed and equ 
ment 1 with s il refere to furnac 
d i 1 1 iita f ls 











{« Ir F 
2 ) I 122, py 1-395 id 
Pp tal a 
t | and di method 
used 1 promot r t 
of d 
DURALUMIN 
Gear Material Duralumir 1 Its 1 i ir 
Mater Ro t W Dan Ma y \ 
s ‘ r p 12-54 y r 
| ind il ch u“ tn 
d i pr f " e is said to 
V vhee , 
i i r ! 4 M | As 
DYNAMOMETERS 
Hydraulic 3 Braction rhe Polak Hydraulic Ts 
Dyt eter Engineer vol. 11 » 29 
Mar 4 Describe rur 
les 1 )y Ww Polak H ind, for t 
. ‘ It ce ot draw cur 
but i pull dur rt 
' 
% 
I 
4 
EDUCATION 
American, Foreign Cri ticism -, Foreign Criticisn 
of Americar lucatior \ Osburn I 
Dept. of Interioe Bur. of dus ition Bul., no. & 
1921, 156 pp Contains extracts of reports made by 
educators and critics of education from other cour 
tries | e vi dA rica chools, usually for 
gaining i information and ideas as 





pful to them in improvement of schools 


tries 


EDUCATION, ENGINEERING 


Industries. Professional Engineering Education for 
the Industr Francis, (¢ Pratt [et Educatior 
vol. 12, no. 5, Jan. 1922, pp. 227-233 Discuss 
American methods of engineeri educatic used 
on result of careful study of large number of collegs 
graduat at works of Ger Elec. Co Writer is 


against too early specialization of 
in turning out a disproy 
ediocre ability 


Metallurgical 


student, resulting 
ortionate number of 
ind narrow 
Course i 


men of 
pecialized education 


niversity ( ourse in 
Metallurgical Engineering, W. P. Wood Am. So 
for Steel Tre ating vol. 2, no. 5, Feb. 1922 


Trans 
sents curriculum prepared by 
having in mind preparation of 
industries which are 
ind preparing of met 
Mining Curriculum. Th: 
Lehigh University, George J 
jl., vol. 113, no. 6, Feb. 11 


partly on p. 238 Diseu 


EDUCATION, INDUSTRIAL 


Industries and Railroads. 
Education and Training 


author students for 


with final 


tho 


concerned 
al for use 

Mining Currix 
Young Eng 


i922 


haping 


ulun it 
& Mi n 
pp. 239-242, 8 figs 
curriculum 


A Review of Industrial 
Mech. Eng., vol. 44, no 
2, Feb. 1922, pp. 87-92. Education and Training in 
the Industries, R L. § Education and 
Training on Railroads, D. ¢ Discussion 


ELECTRIC DRIVE 
Machine-Tool Shop. Individual Electric 


Machine Tool Shop (La commande 
individuelle dans un atelier de 
R. Micheau Arts et Métiers, vol. 74, no. 10, July 
1921, pp. 203-212, 25 figs Deals with single-pulley 
pw ody cone-pulley drives, and multiple-shaft Fm med 
and their difficulties 


ELECTRIC FURNACES 
Electromagnetic Motions in. 


ickett 


Buell 


Drive ina 
électrique 
machines-outils), 


Electromagnetic Mo- 





MECHANICAL ENGINEERING 


tions in 
Electrochem 
Apr. 27-29 


Electric Furnaces, Carl Hering An 
Soc. advance paper, no. 2, for meetin 
1922, pp. 7-14 Describes how ne 





proposed law given in former paper may be pplied 
to production, by the current, of certain d d 
motions uch a tho for circulatin or stirr 
liquid conductors in a furt 

Future omens. The Electric Furnace 
tion ist _FPurn ‘ & Steel Plant ol. 10 : 
Feb 1922 yp. 137-139 Deals with wide ‘ 
sphere of electr furr operation 1d 
duction of cast iror 

Gray-Iron Castings. Electric Furna ti 
Iron, ID. Wilkinson. Foundry, vol. 50, no. 4, I 
15, 1922, pp. 143-145. Reviews work 
of synthetic pig iron, and descri 
ty ] tr urnac f ray t 

Iron melting I t Iron I 
M ve 19, me I ] 2 x 
2 D> I tr ta 
ur d out t Tréltha n | i 
n t ( a j i 


talhane 





Italian Design Ital I I ‘ An I ' 
Furr ‘ Foundry, ve SO, 8 Mar. 1, 1922 
ey OE lL) r 
market Fiat rp It 
producing 1,000 metr tor of fis ’ ‘ l per 


ontl 


ELECTRIC LOCOMOTIVES 
Chile. Passenger Locomot for Chilear — 





1ilwa I Rj Tl } S, I 
1922, py 09-314. 18 f 8 
crib lectr locomoti ‘ and 
t ‘ i ele , tior } ? ’ 
pa o and i go I 7 
no. 9, Mar. 4, 1922, pp. 527-528, 3 fig 
Briving Gears. New Drivir Gear { 
I mmotive ‘ uer Antr } ‘ r Ltr } 
yt ‘ Hi Hl I Ve 7. 
5, D l 1921 17 ‘ D t 
tr on t i 
’ hei ducted bv t 
M ra th Pa wor t t 
far ar r " j 
TI I ( of lect I let 
} he cle | : lk 
I t " H " 
Y ri 2, Ja 14, 1 24 
2 isc +} Bat ¢ » 
h P WM j ( 
ind ty 


ELECTRIC WELDING 
Cyc-Arc The t Pro ; Aut t 





Electr Welding J J teele and H M 
Inst Elec. Er I! l ) J 2 
Pt 6-157 8 14 
Det 1 descr i th I 
ta wid r I r 

successfully | welded t " 

Steel eneneuation Electr Weld [ i to 
Steel Construction, with Spe« Ref ps 
1. T. Wa I neering » Be ! 2030, Feb 
24, 1922, pp. 241-244, 14 fig Writer ca ttention 
to var iys which electr weld being 
apy d to ship tri ior and i t urther 
pe ibiliti this cor ct f t t tures 
Paper read before Instn. Me« er 

ELECTRIC WELDING, ARC 

Cast Iron Arc-welding « Cast Iro Machy 
Lond vol. 19, no. 490, } 16, 1922, pp. 593-596 
6 figs Use and application of methods for w lir 
cast tron by ctric arc 

Practical Points. Practical Points in A Weld 
J. A. Wilsor Am. Mach., vol. 56, no. 10, Mar. 9 
1922, pp. 357-358, 4 figs Not on k work 
clea bev g eds i 1 expa yn d 
contractior guardin 1 t 1 iki solid 
welds 

Refrigerating Machinery. r \ of FI 
frigerating Machi M Cand Welding 
En ol. 7, no 2 Fet 1922 t 2 ) fies 
Advantages in repair and produ tion work Pay 
read before Am. Soc. Refrig. Engr 

ELECTRICAL MACHINERY 

Manufacturing Plant. The Works of the General 
Electric Company it Witton Engineering 
113, no. 2928, Feb. 10, 1922, pp. 166-167, 4 
Recent extensions at Witton c« prise new switcl 
ear shops and shops for manufactur of standard 

s of electric motor Ided ilation works and 





enameling and plating shot et 


ELEVATORS 


Motor Controller. Operation of a Drum-Typ: 
Elevator-Machine Altert 
troller, William rnick Power, vol. 55, no. 8&8 
Feb. 21, 1922, pp. 295-298, 9 f Functions of 
different parts speed clevator 
controller ; 





r Lon 


Zere 


and circu 
Tracing out circuits for 


one direction 

of machine 
Passenger, Safeguarding Passenger Elevator Pro 
tection, J. J. Lamb Power Plant Er vol. 26, no 


4, Feb. 15, 1922, pp. 231-234, 3 fig Arrangement 


and safeguarding to prevent accidents and reduce 
fire hazard to a minimum. 

EMPLOYEES’ REPRESENTATION 

Shop Committees. How Shop Committees Func- 
tion Under Depression, Lionel D. Edie Indus 


Management, vol. 63, no. 2, Feb. 1922, pp. 92-95 
Account of what happened to shop committees of 
Int. Harvester Co., and how thes« have 
handled lay-offs and wage reduc Record in- 
cludes wage cut of 20 per cent decided entirely by 
shop committees 


committees 
tions 


EMPLOYEES, TRAINING OF 

Manufacturing The Training of Workers in Manu 
facture, J. V. IL. Morri Ar Ma 6, no. 9, 
Mar a 1922 pp ‘ } « : Appre t Ta ti 
r irding indenture i [ nt t ate 

lic school 
cooéperativ hools 

Methods Making Industrial Improve nts 


manent Paul M Ath Mar t I 


tient teact y ’ . ritt , 


EMPLOYMENT MANAGEMENT 

Eye Examina tions t y fore V 
per Man Through Better t, I I 

A ~~ I - 


Princip les Involved. I 
I 


i Grader , I 
“ I 2, PI i 
} 4] nd ¢ } 


d by cat t 


dida 


ENGINEERING 


Economics of The Econo I H.W 
itt Eng Production 4 nd 74 


NGINEERING SOCIETIES 
German, Alliance of I ‘ 


and n Fe 
ENGINEERS 


Licensing t nd I 


EVAPORATORS 





Basic Principles Evaporator What Ar 
nd How They Operat Pe r l 8 
F¢ 21 122, pp. 292-294 \\ ks 
pre t ir lea « I 1 ri I ‘ 
i r pla to prod ] k 


FACTORIES 


Fire and Burglary Protection Prot 
sure lary in I ctor y M ins ot! ‘ 
Fabrik« ihIischutz durch B 
H. Sauter Betrieb, vol. 4, no 


226, 16 figs Describe 


liebstal hut ' 








Ludwig Loewe & Co.. Berl which ts said to great 
uid in detect of burgla 1 in | tion of 
theft 
ifety A ent I tor t 
htungen in Fa k be ben), R. I Bet 
ol. 4 toe 14, 1922, pp ) f 
Describes electr installati and d pr 
te on against fir and bi lar 
Vacuum Cleaning. Vacuum Cleanit Ar d 
Industrial Plants, Charl L. Hu rd. Factor 
vol. 28, no. 3, Mar. 1922, + 25 SS D 
cusses applhcatior if factories and 
proper type of vacuum cleaner for giv: 


FACTORY MANAGEMENT 
See INDUSTRIAL MANAGEMEN 
FLIGHT 
Soaring 4 German View of Soaring Flight A orc 


plane, vol. 22, no. 1, Jan. 4, 1922, | 8-1 4 figs 

Discusses development of | porting-type 

machine development of new methods of light 

construction, and educational value of work done as 

tendin to improve acronautical ion 
TP 


enerali 


Soaring Flight and Soarir Aircraft Aviation, 
vol. 12, nos. 7 and 8, Feb. 1 and 2 1922, pp 
195-198 and 224-225, 3 figs Re vy of progress 
achieved in soaring flight and considerations of its 
practical possibilities 

Soaring Flight, Its Development and Prospects 
Wm. Knight Aerial Age, vol. 14, no. 24, Feb. 20, 
1922, pp. 562-563, 8 figs Describes Klemperer and 


Loess] gliders 
of flights made 


FLUIDS 


and gives tables of « 


Adiabatic Liquefaction. Adiabati Liquefaction 
of Fluids (La liquefaction adiabatique d« fluides 
Jean Villey Comptes Rendus des Séances de 
l’'Academie des Sciences, vol. 173, no. 26, De 27 








345 


1921, pp. 1453-1455. Confirms calculations by 
Bruhat, that heat of vaporization of a liquid tends 
towards a limit L,, not zero, at absolute zero, and 
that whatever the initial state, adiabatic expansion 
must always lead to liquefaction. 


FLYING BOATS 


Double-Pontoon Airplanes vs. Flying Boats versus 
Double-Pontoon Airplanes (Zur Frage: Flugboot oder 
Zweischwimmerflugzeug?), E. Meyer Motorwagen, 
vol, 25, no. 2, Jan. 20, 1922, pp. 33-34 Describes 
Dornier commercial flying boat, type Do.Cs.II 
1920, a single-engine, strutless all-metal monoplane 
with following characteristics: span, 17 m.; surface 
depth, 3 m.; height, 2.75 m length, 10.25 m 
supporting surface, 47 sq. m engine, 185-hp 
BMW; weight empty, 1350 kg., loaded, 650 kg.; 
speed, 150 km. per hr., ete 


FOREMEN 

Requirements and Training. Can Foremanship 
Help to Rebuild Profits? B. M. Nussbaum Indus 
Management, vol. 63, no. 3, Mar. 1922, pp. 155-159 
Notes on cost saving and the foreman; foremen as 
advisers to directors; training and requirements of 
good formanship 





FOUNDRIES 

Conveying and Mechanical Handling. Conveying 
and Mechanical Handling in the Foundry Metal 
Industry (Lond vol. 20, no. 6, Feb. 10, 1922, pp 
23-127, 3 figs Emphasizes necessity of keeping 


foundry handling costs at a minimum, and discusses 
various means to this end 

Dust Removal from Cleaning Room. Removing 
the Dust from the Casting Cleaning Room, C. ( 


Hermann Indus. Management, vol. 63, no. 3 
Mar. 1922, pp. 171-174, 3 figs Design of suitable 
system requires competent consideration of l 
suction at hoods; (2) friction losses in piping ; 
selection of blower unit 4) discharge resistance 


5) losses due to collector 


Gas Applicationin. The Application of Gas in the 
Foundry Foundry Trade Jl vol. 25, no. 286, 
Feb. 9, 1922, pp. 97-100, 7 figs Describes way in 
which Mond gas generated at works of Nat. Gas 
Engine Co., Ltd., is fully utilized Plant consists 
of a gas generator, scrubber, gas purifier, exhauster 
and pressure regulator 

Machine-Too! Industry. Machine Builder Erects 
Foundry, Pat Dwyer Iron Trade Rev., vol. 70 
no. 10, Mar. 9, 1922, pp. 683-686, 7 figs Melting 
and crane equipment was installed sufficient to handle 
single castings up to 50 tons and daily normal output 
of 100 tons of castings Details of new foundry of 
Toledo Machine & Tool Co., Toledo, Ohio. 


Modern Designs. Modern Foundries, M. Fischer 
Eng. Progress, vol. 3, no. 2, Feb. 1922, pp. 29-32 
14 figs Principles governing construction of modern 
foundries as regards initial costs, enlargement, 
workmen, and auxiliary arrangements 


White Enameled Interior. Washable Whit 
Enameled Foundry Interior. Can. Foundryman, vol 
13, no. 2, Feb. 1922, pp. 17-19, 1 fig. Describes 
foundry of Waterous Engine Works Co., Brantford, 
Ont ” 


FREIGHT HANDLING 
Container System. Container System Creates 


Freight Service Ry. Age, vol. 72, no. 8, Feb. 25, 
1922 yp. 475-476, 5 figs. Describes practice of 
Cincinnati, Lawrenceburg & Aurora Inauguration 
of a demountable body or unit container system in 
conjunction with motor trucks, and establishment of 
a small off-track station for handling of these con- 
tainers 

Containers Carry Freight in Cincinnati. Elec. Ry 
Ji., vol. 59, no. 8, Feb. 25, 1922, pp. 315-318, 8 figs. 
An interurban electric railway without tracks 
downtown gives through freight service by con- 
tainers which are carried on motor trucks within 
city and on electric cars for interurban run. 


Electric Tractors and Trailers. Modern Methods 
of Handling Package Freight, G. Marks. Ry. Age 
vol. 72, no. 8, Feb. 25, 1922, pp. 469-470. Use of 
electric tractors and trailers in freight houses, and 
savings effected on New Haven line. (Abstract.) 
Paper read before New Eng. R. R. Club. 

Erie Railroad. Erie Adopts Direct Freight Delivery 
at New York. Ry. Age, vol. 72, no. 3, Jan. 21, 1922, 
pp. 233-234, 1 fig. Plan involves breaking bulk at 
Jersey City, N. J., and use of auto trucks, tractors 
and trailers and ferries 


FUELS 


Gas. Burning Fuel Gases Efficiently, H. S. Watts 
Iron Trade Rev., vol. 70, no. 9, Mar. 2, 1922, pp. 
605-609, 2 figs. Combustion temperature and stack 
loss are important factors from standpoint of econ- 
omy. Design and operation of gas burners and 
principles of continuous heating are discussed. 

Fuel Gases and Their Use in Iron and Steel Plants, 
H. S. Watts. Assn. Iron & Steel Elec. Engrs., vol. 
4, no. 2, Feb. 1922, pp. 97-126, 5 figs. Character- 
istics of gases; design and operation of gas burners; 
principles of continuous heating. 

High-Ash Coal. Low-Ash Coal Not Always De- 
sirable, S. W. Flagg Power, vol. 55, no. 9, Feb. 28, 
1922, pp. 328-330, 4 figs. Discussion of conditions 
under which it was found that coal with high ash 
content reduced stoker trouble. 


Sawmill Refuse. Generating Power from Waste, 
H. S. Bastian. Elec. World, vol. 79, no. 8, Feb. 25, 
1922, pp. 373-375, 5 figs. ‘‘Hogged fuel,” or sawmill 
refuse, proves to be a valuable combustible in lum- 
ber-producing regions; care must, however, be 
exercised in firing if best results are to be obtained. 

Vegetable Gas. The Gasification of Vegetable 
Wastes According to the Process of the German 





MECHANICAL ENGINEERING 


Gas Corporation, Hannover (Germany) (Vege 
tabilienvergasung nach dem Verfahren der Deutschen 
Gas-Akt.-Ges., Hannover) Wirme- u Kalte 
Technik, vol. 24, no. 1, Jan. 1922, pp. 5-7, 2 figs 
Discusses gasification of tanbark waste, broken 
hemp stalks, cocoa-bean shells, olive-seed hulls, as 
well as the hulls of leguminous plants, and gives 
analyses and thermal values of vegetable gas 

[See also LIGNITE; OIL FUEL; PULVERIZED 
COAL. | 


FURNACES, ANNEALING 


Sheet and Tin Mill. Sheet and Tin Mill Furnaces 
T. J. Costello and J. H. Knapp. Blast Furnace & 
Steel Plant, vol. 10, no. 2, Feb. 1922, pp. 141-144 
3 figs. Improvements in furnaces used for heating 
and annealing sheet and tin 


FURNACES, BOILER 


Burners for Blast-Furnace Gas. Tests with Gas 
Burners on Boilers and Cowpers (Versuche mit Ga 
brennern an Kesseln und Cowpern), Eduard Wey 
mann. Stahl u. Eisen, vol. 42, no. 6, Feb. 9, 1922 
pp. 215-221, 11 figs Investigation of different burn 
ers for blast-furnace gas for heating of fire-tube boilers 
and Cowper stoves and description of their arrange 
ment and operation Comparison of test result 
Behavior of burners with fluctuating gas pressure 
Describes new American arrangement for regulation 
of air inlet with fluctuation of gas pressure 

Gas-Fired. The Economic Burning of Excess Ga 

Die wirtschaftliche Verfeuerung von Ueberschus 
gas M. Schimpf Glickauf, vol. 58, no. 3, Jan 
21, 1922, pp. 72-76, 8 figs Account of test carried 
out at a German mine with a Moll gas-fired furnacs 
and gas-pressure regulator Demonstrates with aid 
of numerical example savings which can be effected 
with use of a regulated gas pressure 

Low-Grade fuel. The New Mechanical Bama 
Furnaces (Die neuen mechanischen Bamag-Feuerun 
gen), H. Pradel Braunkohle, vol. 20, no. 30, Oct 
29, 1921, pp 72-476, 5 figs Describes forced 
draft traveling grates and underfeed furnaces of th: 
Berlin-Anhalt Machine Construction Corp., Dessau 
for utilization of lignite 


FURNACES, FORGING 


Types. Discussion of Forge Furnaces, Chark 
Longenecker Forging & Heat Treating, vol. 8 
no. 2, Feb. 1922, pp 22-124 Discusses soaking 
pits regenerative-type furnaces non-regeneratiy 
type, and furnaces of small hearth area, pointing out 
possibilities for saving and increased efficiency with 
various classes of fuel 


G 


GAS 
By-Product. Value of By-Product Gas to Industry 
H. Dobrin Assn. Iron & Steel Elec. Engrs., vol. 4 


no. 2, Feb. 1922, pp. 79-90 and (discussion) 91-96 
Flame temperatures of various gases; use of by 
product gas in glass, iron, boiler, and automobil 
works; furnace design; combustion 

Fuel. See FUELS, Gas 

GAS ENGINES 


Manufacture of Parts. How Large Engine Parts 
Are Made, Pat Dwyer Foundry, vol. 50, nos. 2 
and 3, Jan. 15 and Feb. 1, 1922, pp. 66-73 and 114 
119, 18 figs. Jan. 15: Molding practice at plant of 
Allis Chalmers Co., West Allis, Wis., in production of 
what are claimed to be largest gas engines in world 
Feb. 1: Handling of large engine castings after they 
are made. 


GAS PRODUCERS 


Benoid Automatic. Benoid Gas Producer. Eng 
Progress, vol. 3, no. 2, Feb. 1922, pp. 37-38, 2 figs 
Arrangement, drive and operation of an automati 
cally acting gas producer; properties of gas suitable 
for illuminating and heating purposes 

Coupled to Gas-Engine Plant. Some Observations 
on a Producer-Gas Power Plant, H. S. Denny 
Iingineering, vol. 113, nos. 2926, 2927 and 2928, 
Jan. 27, Feb. 3 and 10, 1922, pp. 119-122, 152-154, 

and 184, 10 figs. Account of investigation of large- 

capacity Mond gas-producer plant coupled up to 
gas-engine plant of equivalent size. Paper read 
before Instn. Mech. Engrs. For discussion, see 

no. 2928, Feb. 10, pp. 160-162 


GAS TURBINES 


Economy. Economy and the Gas Turbine, Norman 
Davey. Engineer, vol. 133, no. 3451, Feb. 17, 1922, 
p. 177. Gives comparative analyses of gas-turbine 
cycles (heat absorption at constant pressure) working 
with common rotary compressor and with kinetic 
compressor. Writer maintains that gas turbine 
competes essentially with steam turbine. (Letter to 
editor.) 

Efficiency, Determination of. Thermodynamic 
Bases for Determining Efficiency to be Expected 
from Gas Turbines, H. Schmolke Mech. Eng., vol. 
44, no. 3, Mar. 1922, pp. 187-190, 4 figs Presents, 
among others, diagrams developed by W. Schiile 
showing process and efficiency of Holzwarth turbines. 
Translated from Zeit. fir Dampfkessel u. Maschinen- 
betrieb, vol. 44, no. 44, Nov. 4, 1921, p. 351 


GASES 


Heat Transfer Between Liquids and. Rates of 
Absorption and Heat Transfer between Gases and 
Liquids, W. G. Whitman and J. J.. Keats. Jl. 
Indus. & Eng. Chem., vol. 14, no. 3, Mar. 1922, pp. 
186-191, 3 figs. Presentation of theory involved in 
liquid-gas interactions. Summary of Lewis’ mathe- 
matical treatment with modifications. Verification 


Vou. 14, No. 5 


of theory. Presentation of equations showing effect 
of operating variables on coefficients for various 
types of apparatus 

Specific Heat. The Specific Heats of Ammonia, 
Sulphur dioxide and Carbon dioxide, J]. R. Partington 
and H. J. Cant Lond., Edinburgh, and Dublin 
Philosophical Mag. & Jl. of Sci., vol. 43, no. 254 
Feb. 1922, pp. 369-380, 2 figs. Experimental results 
of investigations carried out with object of obtaining 
reasonably accurate data for use in theoretical 
discussion 


GEAR CUTTING 
Multiple Shaper. Develops Multiple Shaper for 


Internal Gears Iron Age, vol. 109, no. 9, Mar. 2 
1922, pp. 592-593, 4 figs Down-stroke model 
upplements previous machine of Stevenson Gear Co 
Indianapolis; essential features retained 

Planing Spur Gears. Planing Large Spur Gear 
Franklin D. Jones Machy N. ¥ vol. 28, no. 7 


Mar. 1922, pp. 520 532, 6 fig Application of gear 
planers which cut gear teeth by reproducing shape of 
templet 


Tooth-Chamfering Machine. (Gear Tooth Cham 


fering Machine Machy Lond vol. 19, no. 488 
Feb. 2, 1922, p. 558, 4 figs Describes machine built 
by Parkinson & Son, Shipley Effect of chamfer 


on engagement of gears 
Worm-Gear Generator \ New Worm Gear Gener 


itor British Machine‘ Tool En; vol. 2, no. 13 
Jan.-Feb. 1922, pp. 430-445, 9 fig Describes 12-in 
worm-gear generator of Smith & Coventry Ltd 
Manchester 

GEARS 

Bevel-Gear Testing Machine. The Saurer Bevel 
Gear Testing Machine Engineering, vol. 113, no 
2930, Feb. 24, 1922, pp. 228-229, 9 figs Bed 
machine ts heavy, circular casting, upoa which a patt 


of shding heads can be locked in any position, so that 

ponds to that of 
bevels to be tested, a range from 52 to 150 de bet 
obtainable 


Chain. The Application of Chain Gearing, H. 1 


angle between axes of heads corre 








Hildage Can. Manufacturer, vol. 42, no. 2, F« 
1922, pp. 31 and 51 When adaptable to certain 
needs; type of chain required; what it will cost 


how much space it will occupy ; how long it will last 


Friction. Friction Gearing, Chas. S. Pettit Machy 
Lond vol. 19, no. 489, Feb. 9, 1922, pp 567-569 
Discusses frictional contact between driving and 
driven members; coefficient of friction; pressur« 
contact; variable-speed dise drives; cup and co 
friction clutches; et 

Herringbone. Standardization of Herringbone Gears 
Am. Mach., vol. 56, no. 9, Mar. 2, 1922, pp. 329-330 
2f Recommendations which are result of careful 

tigation by committee of Am. Gear Mfr Assn 


Hot-Rolling Forminys Gears by Hot Rolling 
Reginald Trautschold Iron Trade Rev vol. 7U 
no. 6, Feb. 9, 1922, pp. 396-399, 6 figs Independent 


application of power to die roll and gear blank and 


nehronization of their rotation are said to b 
factors contributing to success of gear-rolling proc 
Spiral Bevel. End Thrusts and Bearing Loads due to 
Spiral tevel Gears Machy Lond vol 1 
no. 488, Feb. 2, 1922, pp. 545-548, 4 figs Discusse 
pinion-cut left-hand spiral, rotating clockwise 
pinion-cut left-hand spiral, rotating counter-clock- 
wist pinion-cut right-hand spiral, rotating clock 
wise ind pinion-cut right-hand spiral, rotatir 


counter-clock-wise 


GRINDING MACHINES 
Plain. A New Precision Grinding Machin« Machy 
Lond.), vol. 19, no. 488, Feb. 2, 1922, pp. 532-534, 
5 figs Plain grinder with positive-acting tab 
traverse and reversing mechanism 


HEAT PUMPS 


Evaporators and. Experiences wit! Evaporators 
Connection with Heat Pumps ‘Erfahrungen an 
Eindampfanlagen mit Warmepumpe E. Wirth 
Zeit. des Vereines deutscher Ingenieure, vol. 65, no 
46, Nov. 12, 1921, pp. 1183-1186, 1) figs Points out 
that as economy of evaporation with liquid concen 
tration is based on a minimum consumption of power 
it is necessary to carefully investigate all conditions 
influencing increase in temperature of vapor 
Whereas until now investigations have been mad 
only with regard to liquids with low boiling point 
data are here given with heavier liquids Account 
of author's experiences during several years with 
heat-pump operation 


HEATING 


Central Producer-Gas Plant. Central Heating by 
Steam, Water or Gas, Samuel R. Lewis Power 
vol. 55, no. 7, Feb. 14, 1922, pp. 267-268. Central 
producer-gas plant with automatic gas-fired boilers 
in each building shows an estimaied saving in initial 
investment of $173,000 and a reduction in annual 
operating expense of $14,700 over steam heating. 

Gas. Possibilities of Gaseous Heating, H. H. Clark 
Western Soc. Engrs. Jl., vol. 27, no. 2, Feb. 1922, pp 
51-56 and (discussion) 56-58, 5 figs Relative 

combustion efficiency of the various gases assuming 

perfect combustion; comparison of costs of various 
fuels; comparison of gas and electricity for heating, 
power and light. Gives a number of charts 


HEATING, HOT-AIR 


Reversed Heat Engine. The Reversed Heat Engine 
as a Means of Heating Buildings, T. B. Morley 





May, 1922 


Feb. 10, 1922, 145-146 
and explains Lord Kelvin's 
proposal, made in 1852, of an indirect process em 
ploying a heat engine and a “‘warming machine 
1 driven by engine, by means of which heat delivered to 
building might be much greater than heat of com 
bustion of coal consumed Discusses its theoretical 
possibilities and nature of difficulties to be ov 
in application 


HEATING, HOT-WATER 


Engineer, vol. 133, no. 3450 


l fig Recapitulates 


ercome 


its 





Thermometers for Thermometers for Tenements 
with Hot-Water Heating (Warmemesser fur Miet 
syhnungen mit Warmwasserheizuns H. Wittfeld 
(Jesundheits-Ingenieur, vol. 45, no Jan. 21, 1922 
‘ 1 fi Describe device for determining 
total costs of heating which falls to each 
martment accord to the actual amount of heat 
! ordet lo away with present method o 
1 t th ‘ rding to surface ar 
HEATING, STEAM 
Dry Air with Ls \iu with Central Heat 
if , 1 l ult | t tra he un kK . 
is l k 1, no " 
I ’ ot th il rit 
t . with the } 
t team inner t 
‘ re yste 
HEAVY-OIL ENGINES 
Nap mthalone Mot 
sporized ‘by ga 
HELICOPTERS 
Problems ‘ Not t He »p 
t \ t Ss, Fe y. 
«5 1 t 
\ \ I i 
HYDRAULIC TURBINES 
Draft-Tube Designs 1 D 
! \\ ter K. Ra Mect I 


Draft Tubes I 


Flow in Conical 
Mealt 7 f 
Measuring Efficiency 
t | , H I 
ced t i ie ' 
ete | 
| i d ~ 
; ; Il) ‘ 


HYDROELECTRIC DEVELOPMENTS 


Canada \ Review of Hy lectric Pro 
Canada Can. kngr l 2 n Ss, Feb. 21 122 
pp. 24 4 4 velopment duritt 


M mM ty inion wit! 
Quebec 


in Der 
000 hp. in 
M usc 


Bawscie Shoals, Ala rh 








R Brid Power ol. 55, no. 8, Feb. 21 ’ 
» JRE oe i Not ) ti trate a 
»wer pla Ford i und retary Week 
" \laba i Power ( offer Author 1 
| 1 to a 1 expr oy wr but |} 
r i i for TT il t | 
' 
Ontario System Hydr ctri ystem of Provit 
mtario Investigated W Murray kk 
pp. 43 i74 
ight Assn 
wasteful and 
service tron 
Canada i 
cheaper nd better 
Shawinigan Falls, Canada rhe New 41,000 Hp 
it t Shawinigan Falls ulian (¢ Smith Lng 
J Inst an vol , o. 3, Mar. 1922, pp 
134-1 7 figs Describes design features of latest 





hydroelectric development of Shawinigan Water & 


Power Co 
St. Lawrence River st. Lawrence 
Power Investigatior Can. Engr 
Jan. 17, 1922, pp. 139-145, 1 fis 
ment plan a propo 
Ug ee 


Navigation and 
vol. 42 
Details of dout 
York & 
on 14 year 
Waddingto 


Sault 


no 

le 
ed by New 
tions based 
of 
ind I 


On 
’ Lo 
tud 


onditions in 
Rapid d 


vicinity 
1 Plat 


HYDROELECTRIC PLANTS 


High-Head High« Head Hydroelectric 
Installations of the World a 
Electricity & Western, vol. 48, no. 4, Feb. 15, 1922 
p. 155 Discusses limiting factors entering into 
design and construction of hydroelectric plants for 
very high heads 

Interconnection of Steam 
Leader in Interconnection 
Plants, Harry J. Burton 
Elec. World, vol. 79 7 
331, 2 figs Twenty 
Stations joined by (¢ 


149-Kv. transmis 


Proposed site at ons 


Power 
Parsons jl 


and. 

Hydro 
William W. Tefft 
18, 1922, pp. 328 
and eleven steam 
Power Company's 
Bearing of hydro 


Michig 
and 


in a 
ot steam 
and 
Feb 
water-power 
onsumers 
system 


no. ¢, 


MECHANICAL ENGINEERING 


experience on Middle Western development How Fundamentals. T! Body mul and | 
some problems have been solved Organization B. A. Franklin Ind Ma f 
Spain. Hydroelectric Installations in Spain, Hora pe Pee _ , Mi i _ a pe dg = 

F. Parshall Engineering ol. 11 no. 2028, Fel re = reenins . unger EB Organiziny ’ ‘ 

10, 1922, pp. 167-168. Installations of Barcelona plisnment 

Traction, Light & Power Co Abstract P Profit Margins yay gy kk 

read before Instn. ¢ Ener the Profit Margi nm the dison Indu i 
tuart Myer Indu Mat agement 
Mar 1922 pt ) Deser 


policies tha CCE tu met probletr of dept oO 
| Profits, Stabilizing tabilizing the Profit th 


tor Irnest Cordeal Ind Mana 
ICE PLANTS as ence ce ene? Seen war eae 
Electrically Operated (M)-"T I terial market, proba d und 
(arin \ I ngineet ) } . i¢ ’ 
) ar ' t i 1 oO i ) 
o> wast tar Ghandend § old Stor Ltd INDUSTRIAL RELATIONS 
Pluperfect Retrigerati Ltd ! r Antagonism of Capital and Labor 
I | | K | M 
| I | lar 4 | is " 
; » I ] 
i ur | i , i 
Railway Est ! I 
ke ' 
j ’ i : } ‘ 


factory 1 t INTERNAL-COMBUSTION ENGINES 





IMPACT TESTING Castings for ome ¢ tings for Int 
Hy , 5 nd . " ‘ 
Endurance Tests. Impact t Trad “no. 285.3 — a 
Rod , , sr { . . : ) rt 
i tr wt . . 
o , I | Combustion in 
A t rls pom —a RO 4 ) r Kennt ler ror ! t r 
Notched-Bar Tests ! ; im ' 
r Gesetzt L Ket i, 
Moser 11 : 
. énagind ae i te 
e t i ; 
Cor ' n t Fuels, Effect of 
INDUSTRIAL MANAGEMENT 
Forms rt Prit 
ple overnit | 
Inventory Methods 
Phrougl V. M. BR 
‘ ai 
Labor-Routine Chart 
VW peteetnae ‘ ‘ { 
I't nt chart d y x Todd Dr 
t ». by \ la ’ ow ( 
“tine ma rea ¢ ' : Hot-Bulb Marine 
Planning Pla ‘ . & 
Y ard la . s I ‘ 
» 7. Mar. 1922. 1 47 ‘ 
| iin pla i ’ 
. ates IR} INI roM 
Production Control rt I i I IN} URETO! DI} 
Work Valter N I iko | c E> IN] \ EN‘ HI J I 
ol. 2, no. 2, Feb. 1922, pp. 91-93, 1 f Phe Gantt GINES; OIL ENGIN] 
raphic method of controlling productiot 
) only o 5 correct unit of mea IRON, PIG 
Production Organisation Organization of Pro- Desulphurization of The Desulphurizat I 
duction, J. W. Curt I Indus. Management Iron and St ir Frage der Ent vef 
ol. 7.1 5 d 7, Feb. 2 and 16, 1922, pp. 127-130 Rol 1 1 Stah Bruno mimer ich 
and 187-191, 19 f D es use of charts, and Ker-Zeitur 1. 46, no. 8, Jan. 19, 1922, pp HS 
inization in erectior work Pr nt cher Note ” I 1 ri t j . 
organization of engineerit departr nt of a med 
works Drawing oft prog? hart 
Purchasing Policies ilizing Profits t 
Proper Purchasin Policic Park Mathew 
Indu Management, vo f no ; Mar l 
p 136-139 How purchasing executi A 
ipply fundamentals of foreca 
e w (iperatir 
mepeees Seat Operating. tm. Operati LABOR TURNOVER 
actory " 1 ree oht , 
Machy N. ¥ ve 28 7, M 19 , Absenteeism Abse ‘ 1 Qua : 
533-535. 3 fi Toe how factor was profit |. D. Hackett en agement Lr 
ably operated at 30 per cent capacity Feb. 1922, pp. 85-90 Factor 
causes, occurence nd dur 
Sales Organization ul Organizatior und poms: Pages ps , 
Methods, Willard E. Freeland. Taylor Sx Bul pier apices - 
vol. 6, no. 6, Dec. 1921, pp. 244-251 and (discussi Unavoidable, Elements of. | 
pp. 251.254 Second report of committe on 1 i abor lurnover \ I DeLe¢ . 
questionnaire, purpose of which was to obtain i ment Eng vol. 2, no Ma 1Yx 14 
formation about form of organization o les ce n It i aintained that " 
partments, extent to which engineering pl wert whatever kind provid 
recognized and scientif plannin ind = scheduling efhiciens cau ts cost ts an overheas 
attempted and method: of control of important LABORATORIES 
portions of work of distribution organizatic F 
; eighley Laboratori 7 
Standard Lot Quantities. Establishing Profitab! ee, per ig oy 5. et csamted. | 
Standard Lot Quantiti ] \ Benn Indu , , ae one : ” mms > & 8 a At dod 
Management, vol. 63, no Mar. 1922, pp 7-169 , re races origin of laboratory and d ri it 
2 figs How to determine order point ot tock ipment and recent research work cart 1 out 
parts , connection with internal chill in wray-iror isting 
Time Study. See TIME STUDY Laboratory for Malleable Iron Foundry irom 
. Age, vol. 109, no. 10, Mar. 9, 1922, pp. 643-644 
INDUSTRIAL ORGANIZATION S fig Equipment for running carbon phi and 
Administration Problems. Works Organization saaaall —% ee eae Ye fe facilitates control of 
*attinson. Eng. Production, vol. 4, nos. 70 eo vetting rid of heavy gases 
and 71, Feb. 2 and 9, 1922, pp. 101-104 and 124-127, Industrial. Research Laboratories in Industrial 
18 figs. Deals mainly with problems which have Establishments of the United States. Nat. Research 
been encountered in administration of a large works Council Bul., vol. 3, no. 16, Dec. 1921, 135 pp List 
organization. Paper presented before Instn. Pro of laboratories arranged by firm names, with a sub 
duction Engrs See also discussion in same journal ject classification, giving particulars as to research 
no. 72, Feb. 16, 1922, pp. 149-152 staff, research work and uipment in each case 





Fay, Machining on. 


Turret. 


Factory. 


Phototechnical Calculations. 
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enlarged by Ruth Cobb. 





LATHES 
Bed Guards. Durability in Machine Tools, P. V. 
Vernon. Eng. Production, vol. 4, no. , Feb. 16, 





7 
1922, pp. 153-154, 3 figs. Describes Herbert 
automatic lathe fitted with bed guards, introduced 
in 1910, and new model no. 11 hexagon turret lathe, 
embodying similar protective devices. 
Cutting the Production Cost 
of a Difficult Part, Loudon. Am. Mach., 
vol. 56, no. 10, Mar. 9, 1922, pp. 369-370, 6 figs. 
Describes machining of one of its own parts, the cam 
drum worm, by the standard Fay lathe. 
A New Hexagon Turret Lathe. Engineer, 
vol. 133, no. 3450, Feb. 10, 1922, p. 160, 1 fig. 
Ciaimed to be an entirely new type. One of chief 
features is fact that scraped bed slides are com- 
pletely covered by cast iron guards; another feature 
is manner in which all possible points of danger are 
guarded 

Motor-car Engine Production 
Lathes. Machy. (Lond.), vol. 19, no. 489, Feb. 9, 
1922, pp. 570-573, 8 figs. Time-saving and cost- 
reducing methods for engine department of a motor- 
car plant. 


Work on Turret 


LIGHTHOUSES 
Aerial. 


Aerial Lighthouses. Aerial Age, vol. 14, 
no. 24, Feb. 20, 1922, pp. 564-5065 and 561, 2 figs. 
Describes lighthouse being erected at Dijon in order 
to provide suitable guiding light for aerial routes 
between Paris and Algiers, Italy and Switzerland. 


Made by. optical firm of Barbier, Bernard and 
Turenne, Paris 

LIGHTING 

Artificial Daylight. Recent Improvements in the 


Sheringham Daylight, S. H. Groom. Illuminating 
Engr., vol. 14, no. 9, Nov. 1921, pp. 215-218, 4 figs 
Principles upon which Sheringham daylight is based 
and recent improvements made. 


Better Lighting Increases Production, 
Ward Harrison, O. Haas and F. W. Dopke. 
Iron Trade Rev., vol. 70, no. 9, Mar. 2, 1922, pp 
610-612, 2 figs Account of investigation carried 
out by Dover Mfg. Co., Dover, Ohio, in its plant for 
purpose of obtaining further practical data showing 
effect of good lighting on efficiency of production. 
Phototechnical Cal- 
culations According to the Nomographic System 
(Lichttechnische Berechnungen in nomographischer 
Behandiungsweise), L. Bloch. E lektrotechnische 
Zeit., vol. 43, no. 3, Jan. 19, 1922, pp. 73-77, 8 figs 
It is shown that practically all of more important 
calculations in lighting technology can be quickly 
and easily carried out with aid of nomographic 
methods 


LIGNITE 
Dried, Specific Heat of. 


Determination of the Spec- 
ific Heat for Dried Lignite and Lignite Briquettes 
(Bestimmung der spezifischen Warme fiir getrocknete 
Braunkohle und Braunkohlenbriketts), J. Bauden- 
bacher. Braunkohle, vol. 20, no. 28, Cct. 15, 1921, 
pp. 433-435, 1 fig. Results of test show that be- 
havior of lignite in the absorption of heat is different 
from that of anthracite. Specific heat coefficient of 
German water-free lignite is found to be 0.49. 





MECHANICAL ENGINEERING 


Northern Pacific Ry. Extensive Order of New Loco 
motives for the Northern Pacific Railway Company 
Ry. & Locomotive Eng., vol. 35, no. 2, Feb. 1922 
pp. 35-36, 3 figs. Describes Pacific type 4-6-2 
Mikado type 2-8-2, and Mallet type 2-8-8-2, built 
by Am. Locomotive Co., with tractive efforts of, 
respectively, 41,900 Ib., 57,100 Ib., and 105,100 Ib 

Ownership and Operation. Factors in the Business 
of Owning Locomotives, C. B. Peck Ry. Age, vol 
72, no. 8, Feb. 25, 1922, pp. 471-474, Discusses 
coéperation between locomotive power and operating 
departments in designing and operating to secure 
economy. Paper read before Western Ry. Club 

Rebuilt. < )perating Results Show Savings by Rebuilt 
Power, H Grewe Ry. Age, vol. 72, no. 7, Fet 
18, 1922, pp. 423-424, ; s. Gives locomotive data 
comparative mileages anc d expenses; operating costs 





The Passing of the Cross-Compound. Ry. Rev 
vol. 70, no. 8, Feb. 25, 1922, p. 265, 2 figs Describes 
conversion of a number of ten- wheel type cros 
compound locomotives into simple locomotives of 
same type equipped with superheaters and piston 
valves 

Shay Geared. Shay Geared Locomotives for Moun- 
tain Roads. Ry. Mech. Engr., vol. 96, no, 2, Feb 
1922, pp. 75-76, 3 figs 150-ton locomotive of Shay 
geared three-truck type with gear ratio of 1 to 2.45 
for Greenbriar, Cheat & Elk Railroad. Comparison 
with heavy Mikado. 

Speed Indicators. The 


Telco Locomotive Speed- 
Indicator and Recorder. Engineering. vol. 11%, no 
2927, Feb. 3, 1922, pp. 131-133, 27 figs. Describes 
instrument constructed by Hasler Telegraph Works 
IlLondon, having an ordinary clock movement which 
gives actual time and which is combined with gear 
producing a time record; also a distance counter, and 
speed-recording gear 

Steam-Turbine. The First Steam Turbine Loco 
motive Ry. Mech. Engr., vol. 96, no. 2, Feb. 1922 
»p. 69-70, 3 figs Describes locomotive designed | 
Belluzzo, in 1908; maximum rotative 
bines was 2400 r.p.m. at 28 m.p.h 


speed of tur 


Turbine Characteristics and Design of Turbo 
Locomotives. Ry. Mech. Engr vol. 96, no 
Feb. 19: p. 51. Editorial discussing difficulties 
that must be overcome to apply the turbine to loco 
motives 

Zoelly Turbine Locomotive for Swiss Federal 
Railways Ry. Mech. Engr., vol. 96, no. 2, Feb 
1922, p. 70. Describes new design of Dr. Zoelly, 
of Escher, Wyss & Co Zurich, Switzerland \ 
locomotive has been converted from a 








4-6-0 type 
standard type with usual reciprocating steam engin 
to turbine-driven engine Turbine is designed for 
speed of 8000 r.p.m. or 48!/2 m.p.h 


LUBRICATING OILS 


Airplane Engines. Paraffin viz. Naphthene Bas 
Oils. Sci. Lubrication, July 1921, pp. 5-8 and 13 
4 figs. Describes tests made for purpose of deciding 
various questions regarding lubrication of aeronautic 
engines with oils from Texas, Pennsylvania, and oils 
compounded with graphite 

Cutting Fluids. Cutting Fluids, Eugene C 
ham. U. S. Bur. of Standards Technologic 
no. 204, Dec. 20, 1921, pp. 35-76, 8 figs. Used both 
to cool and lubricate. When lubrication is more 
important, it is generally recognized that fatty oils 
are superior to mineral oils, though reason has never 


Bing- 
Papers 


Vou. 44, No. 5 


Gerald Stoney. R. O. 
E neerrat. vol. 113, no. 2931, Mar. 3, 19 
249-250, figs. Account of experiment: al investiga- 
tione cacvied out during 1921 at College of Technology, 
Manchester, England for purpose of determining 
actual thickness of oil film or of discovering in what 
way this thickness changes with variations in load 
rubbing speed and viscosity. 


M 


Boswall and J. Massey. 








MACHINE GUNS 


Patents for Inventions. Ordnance and Machine 
Guns Abridgments of Specifications, Period—A.D 
1909-15, class 92 (ii), 1921, 355 pp Patents for 


inventions 


MACHINE SHOPS 


British. A Bradford Engineering 
vol. 133, no. 3452, Feb. 24, 
partly on p. 214 
and Morley for m 
engines, etc 

British Machine Tool Works British Machine 
Tool Eng., vol. 2, no. 13, Jan.-Feb. 1922, pp. 428-431 
3 figs. Describes works of Kendall & Gent, Ltd 
Gorton, Manchester 


Works Engineer 
1922, pp. 210-212, 10 figs 
Describes works of Cole, Marchent 

Diese} 


anufacture of steam engines } 


Famous British Works Eng. Production, vol. 4 


no. 71, Feb. 9, 1922, pp. 122-123, 5 figs Describes 
works of Greenwood & Batley, Ltd., Leeds for con 
struction of metal-making, hydraulic, electric, turbine 
and textile machinery 
Famous British Works Eng. Production, vol. 4, 
no. 73, Feb. 23, 1922, pp. 170-172, 6 figs Describes 
work of Worthington-Simpson, Ltd Newark-or 
Trent, for manufacture of all types of pumpin; 
machinery 
Famous British Works Eng. Production, vol. 4 
o. 74, Mar. 2, 1922, pp. 194-196, 6 fix Descrit 
works of Blackstone & Co Rutland Engineeri: 
Works, Stamford, for manufacture of lengines and 
agricultural machinery 
MACHINE TOOLS 
Anti-Slip Devices. Anti-Slip Devices Sa rime and 
loney, Fred Horner Can. Machy., vol 27, no. § 
Feb. 23, 1922, pp. 19-20, 8 figs Positi tops te 
prevent sliding; serration on tool face anti-slip 


thrust screws; etc 


Electric Drive for Reversing. Electric Drive for 


Reversing Machine Tools, A L, Harvey (Am 
Mach., vol. 56, no. 10, Mar. 9, 1922, pp. 371-373 
Notes on reversing mechanisms; dynamic brakin 


and = = ‘“‘pluggin 
effect of reversing 
requirements 


MALLEABLE CASTINGS 


Reactions in Malleablizing. Studies Reactions ir 
Malleablizing, Arthur Phillips and E. S. Davenport 
Foundry, vol. 50, no. 5, Mar. 1, 1922, pp. 185-194 
49 figs Describes results of experiments showing 
effect of different temperatures and length of anneal 


MARINE BOILERS 
Dyson. The Dyson Boiler, H. G 


power 
on production; vari 


consutll 





Tsing 


ation in power 


Cooper Am. Soc 





LOCOMOTIVES 

Cylinders. Locomotive Cylinders. Ry. 
36, no. 4, Jan. 27, 1922, p. 138, 2 figs. 
method of L. B. Billinton, of Lond., Brighton & 
South Coast Ry., and results obtained, for renewing 
port faces of locomotive cylinders which have be- 
come prematurely worn to scrapping limits. 

Development. What is Your Locomotive 
G. M. Basford. Central Ry. 
vol. 30, no. 1, Jan. 1922, pp. 1086-1105 and (dis- 
cussion) 1106-1117, 10 figs. Discusses necessity of 
formulating a policy for next 2U or 30 years in the 
development of locomotives for heavy freight, fast 
freight, way freight, fast passenger, slower passenger, 
branch-line passenger and freight, yard switching, 
and transfer. 

Diesel-Engined. Direct Drive Diesel-Air Locomo- 
tive, W. S. Burn. Eng. Rev., vol. 35, no. 7, Jan. 
1922, pp. 221-225, 1 fig. Describes horizontally 
opposed-piston type of engine, working in conjunction 
with two separate crankshafts, each being connected 
by two driving rods at 90 deg. to a jackshaft, and 
thence to wheels by coupling rods; air system, water- 
cooling system, and other details of design. Paper 
read before North-East Coast Instn. of Engrs. & 
Shipbuilders. 

German and Austrian. The Most Modern Types of 
Former Austrian and German Locomotives Added to 
the Rolling Stock of the Italian State Railways 
(I piu moderni tipi di locomotive Ex-Austriache ed 
Ex-Germaniche, entrate a far parte del parco 
materiale delle ferrovie dello stato). Industria, 
vol. 35, nos. 18, 20 and 21, Sept. 30, Oct. 31 and Nov. 
15, 1921, pp. 402-407, 445-448 and 466-469, 12 figs. 
Sept. 30: Describes Austrian six-wheel switcher, 
Prairie and Mogul types, and Prussian ten-wheeler 
superheater type. Oct. 31: Describes eight-wheel 
switcher locomotive, a hump engine, and some 
Mastodon types. Nov. 15: List of Austrian and 
German locomotives added to state railway. 

Mikado and 8-Wheel. Mikado Locomotive for the 
Greenbrier & Eastern Railroad and Ejight-Wheel 

‘ype Locomotive for the Dayton-Goose Creek 
Railroad. Ry. & Locomotive Eng., vol. 35, no. 2, 
Feb. 1922, pp. 42-43, 2 figs. Describes Mikado 
2-8-2, with tractive effort of 45,750 lb., and eight- 
wheel 4-4-0 type, with tractive effort of 13,770 Ib., 
Built by Baldwin Locomotive works. See also Ry. 
Rev., vol. 70, no. 7 Feb. 18, 1922, pp. 213-214, 2 figs. 
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Dilution. 


Light Force-Feed. 


Tests. 


Viscosity. 


Thickness of Oil Films in Bearings. 


been clearly explained Evidence appears to be 
that value of fatty oils is due to their residual valence 
or acidity which causes their adhesion to metal to be 
greater than is case with mineral oils. Points out 
that it may yet be possible to synthesize an oil which 
has all of virtues of lard oil without its defects 
Dilution of Crank Case Oil, C. M. Larson 
Sci. Lubrication, Oct. 1921, pp. 13-15, 2 figs. Dilu- 
tion of motor oils and possible means of preventing or 
correcting this condition in immediate future 
Suggests that new instruments recently developed for 
detecting dilution be used by motorists, and that 
motors be drained as soon as instruments show mix- 
ture in crankcase has reached dangerous condition 
Endurance Tests of Force Feed 
Oils, J. G. O'Neill. Sci. Lubrication, Aug. 1921, pp. 
5-10, 10 figs. Results obtained from endurance test 
of oils to ascertain service obtained from light force- 
feed lubricating oils when used in a force-feed lubri- 
cation system. Character of changes which take 
place in these oils under severe service conditions 
Reprinted from Jl. Am. Soc. Naval Engrs., May 1921 
Comparative Iubricating Engineering. Sci. 
Lubrication, Oct. 1921, pp. 20-22. Describes 
tests made to bring out relative lubricating qualities 
of various oils and tests made to determine most 
satisfactory and efficient lubricant for elevator worm 
gears. 


Lubrication and Lubricants, Leonard 
Archbutt. Soc. Chem. Industry Jl., vol. 40, no. 24, 
Dec. 31, 1921, pp. 287T-293T. Discusses theory of 
viscous ‘lubrication; measurement and expression of 
vicosity; effect of pressure on viscosity and density; 
solid contact friction; oiliness and its measurement; 
thickness of lubricating films; solid lubricants. 

How Variation of Temperature Affects Viscosity of 
Lubricating Oils, W. F. Osborne. Power, vol. 55, 
no. 11, Mar. 14, 1922, pp. 420-421, 1 fig. Includes 
chart showing how viscosities vary with temperature. 


LUBRICATION 
Lubrication Engineering. 


The Status of Lubrica- 
tion Engineering, W. H. Bailey. Sci. Lubrication, 
Oct. 1921, pp. 5-7. Discusses conservation of 
lubricants and liquid fuels, and basis from which 
these commodities are derived. Outlines purposes 
of Am. Soc. Lubricating Engrs. 


The Thickness 
and Resistance of Oil Films in High Speed Bearings, 


Colloidal State. 


Pailure Due to Internal Stress. The 


Heat Treatment. 


Tests for 


Thermal Expansion. 


Naval Engrs. Jl., vol. 34, no. 1, Feb. 1922, pp. 33-55 
16 figs. Describes boiler and tests made at Fuel Oil 
Testing Plant of Phila. Navy Yard It is believed 
that this boiler would prove a particularly satis 
factory steam generator for capital ships 


METALLOGRAPHY 

Etching. New Etching Method Develops Figures 
Ascribed to the Influence of Force, Ad Fry Forging 
& Treating, vol. 8, no. 2, Feb. 1922, pp. 99-104, 19 
figs Discusses nature and procedur re of etching, and 
origin and nature of force influence figures. Trans 
lated from Stahl und Eisen, Aug. 11, 1921 

METALS 

Calorizing. Calorizing, Arthur V. Farr. Engrs., 
Soc. West. Pa. Proc., vol. 37, no. 6, July 1921 
pp. 331-340 and (discussion) pp. 41-343. Descrip 


tion of calorizing based upon sté sndard methods as 
practiced under General Elec. Co.'s patent rights 


Colloidal State in Metals and 
Alloys—III and IV, Jerome Alexander. Chem. & 
Met. Eng., vol. 26, nos. 4 and 5, jan. 25 and Feb. 1 
1922, pp. 170-172 and 201-207, 11 figs. Jan. 25 
White metal and brass. Feb. 1: Iron and Steel 
Paper read before Am. Inst. Min. & Met. Engrs 
Failure of 
Metals Through the Action of Internal Stress Irregu 
larities with Special Reference to Tool Steels, | 
Neill Greenwood. Faraday Soc. Trans., vol. 17 
part 1, no. 49, Dec. 1921, pp. 123-138, 6 figs. In 
vestigation of basic reasons for failures and measures 
for minimizing their occurences. Bibliography. 
Heat Treatment of Metals (Les 
neenaane thermiques des métaux), R. P anaud 
Outillage, vol. 243, no. 3, Jan. 21, 1922, pp. 73-75 
13 figs Tempe ring baths; temperature and method 
of tempering and effect on steel and other metals. 
Automotive Industries. 
Between Metallurgical and Service 
Rosenhain. 


Correlation 
Tests, Walter 
Automotive Industries, vol. 46, no. 10 
Mar. 9, 1922, pp. 566-568. Discusses need for 
greater coéperation between metallurgical and 
automotive engineers with a view to developing 
tests, result of which can be used with greater cer- 
tainty of success in selecting most suitable metals for 
various purposes. 

Thermal Expansion of Nickel 
Monel Metal, Stellite, Stainless Steel, and Aluminum, 
Wilmer H. Souder and Peter Hidnert. U. S. Bur. 





May, 


1922 


of Standards Sci. Papers, no. 426, Dec. 17, 1921, pp 


497-519, 10 figs. Data on thermal expansion of 29 
samples are presented, all of which, except stainless 
steel, were examined from room temperature to 
about 600 deg. cent. Samples of stainless steel 
were heated from room temperature to 900 deg. cent 

METRIC SYSTEM 

Russia. The Metric System in Russia (Le systéme 
métrique en Russie), Léopold Reverchon Nature, 
no. 2491, Dec. 31, 1922, pp 27-428 Discusses 


degrees adopting metric system and gives table of 
equivalents 

MILLING CUTTERS 

Top and Side Rake Formed Milling Cutters and 
Hobs with Top and Side Rake, Harry E. Harris 
Machy N. Y.), vol. 28, no. 7, Mar. 1922 pp. 527 
52 2 figs Summarizes chief advantages of pro 
viding a hook on hob and cutter teeth 


MILLING MACHINES 


Locomotive Bar Frames. Profile Milling Locomo 
tive Bar Frames Machy. (Lond.), vol. 19, no. 490, 
Feb. 16, 1922, pp. 600-601, 5 figs Describes ma- 
chine developed by Ernst Schiess, of Disseldorf, 


with object of completely machining locomotive bar 
frames of about 4 in. in thickness from solid slab as 
furnished by rolling mills 


MOLDING MACHINES 
Automobile Foundries. 
in Foundries of 
Formmaschinen 


Modern Molding 
Automobile Plants 
in Gitessereten der 


Machines 
Neuzeitliche 
Automobil 


Industrie Oskar Redwitz Motorwagen, vol. 25 
no. 3, Jan. 31, 1922, pp. 48-53, 26 figs Describes 
molding machines constructed by the Richard 





Kindler Foundry Machine Works, Kirchheim-Teck, 
Germany, for automobile industry. 

Hydraulic Jar-Ramming. French Molding 
Methods Are Rapid Foundry, vol. 50, no. 4, Feb 
15, 1922, pp. 153-155, 7 figs Describes new jar 
ramming machine employing hydraulic principl 

Roll- Over A German Roll-Over Molding Machine 
I deutsche Umrollformmaschins I Lohse 
Stahl u. | t vol. 41, no. 52, Dec. 29, 1921, 3 
ISSv-1S80 7 figs Notes on de velopment by Prid 
more and Tabor, followed by detailed description of 
design and manipulation of new machine by firm of 
Alfred Gutmann, Altona-Ottensen, use of which is 
especially recommended for molds of small and 
medium size it of considerable height 

MOLDING METHODS 

Pattern and Molding Plates. The Production of 











Pattern and Molding Plate Aus der Praxis der 
Modell- und Formplattenherstell Ferd Brobeck 
Zeit. fur dic samte Giesser« axis, vol. 43, nos. 1 
and 2, Jan. 7 and 14, 19 pp. 1-3 and 19-21, 26 
figs Purpose and use of patterns and molding 
plate production of metal patterns Include 
schematic ta howing working method of different 
types of molding machines in separating of pattern 

and sand 
Roll Methods. Diver Methods of Roll Molding 
K H Palmer Foundry, vol. 50, no. 4 Fet 15 
yp. 150-163, 16 fig Rolls cast in lid chills 
porting column some sousedl on end 








o sid irious methods of gating are 
MONEL METAL 
Uses and pet ae some Typical Uses and 
Propertic Metal, Edwin S. Wheeler and 
Robert |] eikes Engrs Sox West Pa. Pro 
vol. 37, no 6, July 1921, pp. 311-324 and (discussion 
pp. 325-330 Deals with occurrence and metallurgy; 
typical properties; typical and special us¢ 


MOTION PICTURES 


Wasteful Methods, Showing. Films Reduce 
Losses from Scrap, Winthrop G. Hall Iron Trade 
Rev vol. 70, no. 10, Mar. 9, 1922, pp. 681-682 
Moving pictures showing wasteful methods of em 
ployees prove effective means of curbing carelessness 
in handling materials in wire plant Factors to be 
considered in filming industrial scenes Abstract.) 
Paper read before Worcester (Mass.) section of Am 
Soc. Mech. Engrs. 

MOTION STUDY 

See POLISHING Metal TIME STUDY 


Motion Study and 


MOTOR BUSES 


Delaware, Maryland and D.C. The Bus in North- 


ern Dixie Elec Ry. Jl, (Bus Transportation), 
vol. 59, no. 6, Feb. 11, 1922, pp. 93 102, 3 figs 
Deals with conditions surrounding highway motor 


bus operation and regulations prescribed in Delaware, 
Maryland and District of Columbia 


Eight-Wheel. Eight Wheels Improve Riding Quali- 
ties Elec. Ry. Jl Bus Transportation), vol. 59, 
no. 6, Feb. 11, 1922, pp. 121 and 123, 4 figs De 
scribes new Californian bus Has double-axle 


construction at both front 
it has two trucks 
drive 


and rear so that virtually 
Front four wheels steer in unison; 
to four rear wheels is through two sets of worm 


and gear axles 

Local Raiiway Service. A Gasoline Motor Bus for 
Local Railway Needs (Automotrice A essence et a 
deux essieux pour chemins de fer d’intérét local) 
G. Tartary Génie Civil, vol. 80, no. 5, Feb 1. 
1922, p. 115, 1 fig Describes new car seating 16 
passengers, put in service by Deux-Sevres Tramway 
Co. 


Snow Removal for. [lighting Snow on Suburban 
Routes. Elec. Ry. Jl. (Bus Transportation), vol 
59, no. 6, Feb. 11, 1922, pp. 103-104, 4 figs Use of 
passenger buses with plows attached, for clearing 
snow 


MECHANICAL ENGINEERING 


Transportation. Putting the Motor Bus and Trolley 
Together to Build Service, H. W. Grant Elec. Ry 
Jl. (Bus Transportation Section), vol. 59, no. 2, Jan 
14, 1922, pp. 1-4, 7 figs. Describes linking up of 
interurban by means of motor buses in Puget Sound 
district in Washington 


MOTOR SLEDS 

Design. The Problem of Motor Sleds (Das Problem 
des Motorschlittens), H. Schiebler Motorwagen, 
vol. 24, nos. 35 and 36, Dec. 20 and 1921, pp. 
767-775 and 787-795, 42 figs. Desiderata for struc- 


tural requirements, technical evaluation of snow, that 
is, its resistivity and friction coefficients under vary- 
ing conditions. Description of electric-motor-driven 
trial sled, and results of tests. 


MOTOR TRUCKS 


Double-Reduction Axles. 
Truck Axle. Automotive 


New Double Reduction 
Industries, vol. 46, no. 8, 


Feb. 23, 1922, pp. 458-459, 2 figs Describes new 
double-reduction design by John Thomson Press 
& Mfg. Co 

Steam. Ton Steam Wagon with Uniflow Engin 
Engineering, vol. 113, no. 2028, Feb. 10, 1922, pp 
162-163, 23 figs. partly on supp. plate. Describes 
tipping model embodying the Atkinson uniflow 
engine and auxiliary tipping engine, which can lift 


body and bring it back into po 


MOTORCYCLES 


ition in two minutes 


Olympia Exhibition. The Motor Cycle how 
Automobile Engr., vol. 12, no. 159, Jan. 1922, pp 
13-19, 24 figs Discusses machines at exhibition 


Nov. 28 to De« 


O 


OFFICE MANAGEMENT 
Cutting Clerical Cost. Cutting t Clerical Cost 


Henry Anson Piper Indus. Management, vol ; 
no. 2, Feb. 1922, pp. 119-124, 7 figs Planning pro 


cedure for plant offices in large organizations 


held at Olympia 


Scientific. The Application of the Principles of 
cientific Management to the Office, William Henry 
Leffing well Bul. of Taylor Soc., vol. 7, no. 1, Feb 
1922, pp. 2-24 and (discussion) 24-2¢ 13 figs 
Discusses planning and control, standardizatior 


and maint 
arrangement, et 


rection 


research, ins] 
scientific office 


investigation and 
nance of quality 


OIL ENGINES 








Scott-S8till. A New Development in Marine Pro 
pulsion Engineering, vol. 113, no. 2928, Feb. 10 
1922, pp. 177-178 Includes report by H Rial 
Sankey on series of trials on Scott-Still engines for a 
Holt vessel, and gives details of engines 

Still Engine Developments Engineer ol. 1 
nos. 3451 and 2, Feb. 17 and 24, 1922 180-182 
and 204-207, 20 figs Includes full test of r ort by 
H. Riall Sankey on tests carried out on St engine 
and review of paper read by Archibald Re e before 


Engrs. & Shipbuilders in Scotland, giving 
ars of the Scott-Still experimental unit 


OIL FUEL 


Instn. of 
particul 


Competition with Coal Why Fuel Oil Must Con- 
tinue to Compete with Coal, I J. Billings Power 
vol. 55, no. 11, Mar. 14, 1922, pp. 417-419 Points 
out that fair comparison of fuel oil with coal cannot 





Allowance must 
reduced operatitr 


be made on basis of B t.u 


be made for higher efficiency and 


expenses 





Gasification System A System for Complete Fuel 
Gasification Automotive Industries, vol. 46, no. 9, 
Mar. 2, 1922, pp. 509-510, 2 figs Involves use of 
device for mechanical agitation of mixture, retort for 
heating entire charge above aporization temperature 
of least volatile elements, and means for admixture 
of small quantities of exhaust gas to prevent ‘on 
nation 

Vaporization. A Discussion of Present Methods of 
Fuel Vaporization, Julien Thompson Auto- 
motive Industries, vol. 46, no. 9, Mar. 2, 1922, pp 


515-517, 2 figs. Preparation of fuel-air mix 
combustion prior to admission to cylinder 


OILS 


Linseed, Vanadium Driers for. Vanadium 
pounds as Driers for 5" Oil, F. H. Rhodes 
S. Chen Jl. Indus. & Er Chem., vol 14, no. 3 
Mar. 1922, pp. 222-224, 2 ies Describes vanadium 
driers possessing certain advantages not shown by 
lead, manganese, or cobalt driers in common us¢ 
which should prove very uctory in preparation 
of certain types of paint and varnish 


OPEN-HEARTH FURNACES 


tures tor 


Com 
and 


satisf 


Design. Open-Hearth Furnace Design \ D 
Williams Iron Age, vol. 109, no. 9, Mar. 2, 1922 
pp. 577-579, 3 figs. Calculations for hearth area 


depth of metal 


OSCILLOSCOPE 

Operation. The Oscilloscope: Motor 
vol. 34, no. 883, Jan. 30, 1922, pp. 123-124, 3 figs 
Describes invention by means of which it is possibk 
to examine any fast running achinery 
it were running at 1/100 of its actual 
will, as if it were stationary 


OXY-ACETYLENE CUTTING 


Under Water. Submarine 
Water, Robert G. Skerrett Iron Age, vol. 109, no 
10, Mar. 9, 1922, pp. 637-639, 5 figs. Broken siphon 
pipe burned off by electric torch under 50 ft. of water 
Discusses American progress in submerged metal 
cutting. 


incline of parts and velocity of gases 


either as if 


speed, or, at 


Cutting Torch Under 


51 

OXY-ACETYLENE WELDING 

Blowpipe Investigation. An Investigation of Oxy 
acetylene Welding and Cutting Blowpipe, with 
Especial Reference to Their Design, Safety, and 
Economy in Operation, Robert S. Johnston U. 
Bur. of Standards Technologic Papers, no. 200 
Dec. 28, 1921, pp. 3-108, 71 figs. Apparatus from 14 


of most prominent manufacturers were tested under 
standardized conditions None of commercial 
cutting blowpipes procurable appear to be designed 
according to definite, theory and none are efficient in 
cutting metal of all thicknesses, none were correctly 
designed, nor free from flash-back phenomena With 
properly designed welding blowpipe, it is believed 
that satisfactory fusion welds may be made 


Explosions, Prevention of. Dangers from the Use of 
Acetylene Gas and in Oxy-Acetylene Welding 
Eng. & Indus. Management, vol. 7, no. 7, Feb. 16 
1922, pp. 192-193 Precautionary methods are 


given which should be observed by all employed in 


welding work Deals with explosions in generator 
houses; high-pressure systems; and care of cylinder 
Based on official memorandum issued by Factory 


Department of British Home Office 


P 


PAPER MANUFACTURE 
Load Regulator for Pulp™~ Grinders Automati 








Load Regulator for Motor es n Pulp Grinders 
W. H Artz Chem. & Me Bae , vol. 2¢ no. 8 
Feb. 22, 1922, pp 67-309, 4 fig Descrit 
apparatus, its operation, and advanta 

Process and Machinery. Paper Making and Papert 
Making Machinery, Isworth Sh Ar Macl 
vol. 56, no. 9, Mar. 2, 1922, py 517-319. 6 figs 
Forest is principal source of raw material Proces 
is continuous from grinding i to ding finished 
sheet of paper 

Southern Pine Refuse The Manufacture of Paper 
and = By-Product ! outhern Pins Refuse 
Joseph H. Wallace Wasecstes Polytechnic Inst. Jl 
vol, 25, no. 2, Jan. 1922, pp. 65-79, 3 fig Discusses 
manufacture of chemical fiber suitable for Kraft 
wrapping or book paper and test board roduct 
manufacture of naval stores: destruc tion 
of trash; improvement of lands 

PIPING 

Air- Pressure Drop Through Air Pressure Drop 
Due to $ ill Pipe A. Shmid! r Power Plant 
Eng., vol. 26, no. 4, Feb. 15, 1922 234 », 1 fig 
Describes experiment made to det I ire 
drop through 1 in. pipe 

PISTON RINGS 

Design and Uses. The Piston Ring—1! putian in 
Size, Giant Among Parts in Technical i « 
nercial Importance, Morris A. Hall Ra I i 
vol. 5, no. 1, Feb. 1922, pp. 13-18, 10 f LD 
cusses design, forms, and 1 

Locomotive. The “Rowan’’ Ty f Pi I Fe 
Locomotives Ry. Gaz ol, 36, no. 4, Jan. 27, 1922 
p. 137, 1 fi Descri ri at l \ ar 
Rowan, of Belfast 


PISTON RODS 
Packing for High-Pressure Packins 





500.000 Lbs Pressure P. W Bridgn 

House, vol. 15, no. 3, Feb. 5, 1922, pp. 2 

Describes principle of packing and some 

ipplication Results of high- ire experiment 
PISTONS 


Manufacturing Plant \ 
Plant, G. M. Ellis West 


Piston Manufacturing 


rn Machy. World, vol. 1 


no. 2, Feb. 1922, pp. 53-55, 7 figs Describes plant 
of W. H. Jahns at Los Angeles; methods and equip 
ment used 

PLATES 


Rectangular, Bending of The Bending of a Pec 


tangular Plate Supported on All Sides and Subjected 
to a Single Load (Ueber die Biegun ler allseiti 
unterstiitzten rechteckigen Platte unter Wirkung 
einer Einzellast S. Timoschenko Bauing<nieur 
vol. 3, no. 2, Jan. 31, 1922, pp. 51-54, 3 figs Ex 
plains how to solve problem of deflection of re angu 
lar plate heneed on t00 enneait e sides and pported 





on the two other sides 

PCLISHING 

Metal, Motion Study in. Motion Study 

- Polishing, E. Farmer and R. S. Brooke ig 
Indus. Management, vol. 6, no. 26, Dec. 29, 1921, pp 
738-742, 3 figs. Experiment with a wattmeter on 


process of roughing 


POWER PLANTS 





Design. Developments in Power Station Design 
Engineer, vol. 133, nos. 3450 and 2, Feb. 10 and 
24, 1922, pp. 148-150, 6 figs. and 201-204, 5 figs 
Feb. 10 Describes Usco air heater of Underfeed 
Stoker Co., and the Howden air heaters for urine 
work Feb. 24: Notes on high-pressure steam tur- 
bines 

European Practice. European Practi Tend 
Toward Greater Economy, A. Dyckerhoff Elec 
World, vol. 79, no. 9, Mar. 4, 1922, pp. 421-424, 
6 figs Standardization of equipment and grouping 
of related activities Waste-heat boilers, gas tur 
bines, large mercury rectifiers and novel frequency 
changer Shunt motors for shears Power-factor 


correction. 


nstructing Operators. Instructing Power-Plant 
Operators, J. A. MacMurchy. Power, vol. 55, no. 7 


Feb. 14, 1922, pp. 260-262 Problems of making 











—_—— 





which he is 
Methods of providing proper tnstruc- 


operator familiar with equipment for 
responsible 


tions. 

PRESSES 

Notching. Notching Press for Armature Plates and 
Segments Engineer, vol. 133, no. 3451, Feb. 17, 
1922, p. 188, 2 figs. Constructed with object of 


providing machine whereby armature plates or 
segments thereof may be notched, internally or 
externally, in accurate and continuous manner 

Safety Devices. 
Machy. (Lond.), 


Safety Devices for Power Presses. 
vol. 19, nos. 474 and 487, Oct. me, 
1921 and Jan. 26, 1922, pp. 96-99 and 523-525, 16 
figs. Oct. 27 Various types of gate guards “hon 
26: Deals with gate, stationary and sliding guards, 
provided for power press equipment of Cleveland 
Metal Products Co.'s plant, Cleveland, Ohio. 


PRODUCER GAS 


Analysis. Graphical Treatment of Stack Gas Anal- 
ysis and of Producer Gas Analysis—II, W. Trinks. 
Blast Furnace & Steel Plant, vol. 10, no. 2, Feb. 1922, 
pp. 131-135, 8 figs. Graphical representation of 
producer-gas analysis Review of graphic charts as 
introduced by W. Ostwald. 


PULVERIZED COAL 


Combustion. Combustion of Pulverized Fuel, F. P 
Coffin. Combustion, vol. 6, no. 3, Mar. 1922, pp 
129-132, 1 fig. Chemistry of combustion; ash; 
flames; velocities of fuels; preheating air for combus 
tion; control of furnace temperature. (Excerpt.) 

Evaporative Tests. Pulverized Coal (Le combus- 
tible pulvérisé) Charles Baron Mémoires et 
Compte Rendue des Travaux de la Société des In- 


génieurs Civils de France, vol. 74, no. 7-8-9, July 
Sept. 1921, pp. 403-411, 1 fig. Details of evapora 
tion tests carried out at various plants to show 
efficiency of powdered coal burning 

PUMPING ENGINES 

Vertical Triple-Expansion. The Vertical Triple- 


Expansion Pumping Engine, L 
Brown Mech. Eng., vol. 44, no. 3, Mar. 1922, 
pp. 155 161 and (discussion) pp. 161 and 176, 5 figs 
Study of pumping-engine installations at Cleveland, 
Ohio, during past 65 years. New record performance 
at Division Ave. pumping station. 


PUMPS, CENTRIFUGAL 
Sugar Industry. 


A. Quayle and F. H 


Centrifugal Pumps in Sugar Proc- 


esses, Irwin McNiece. Sugar, vol. 24, no. 2, Feb. 
1922, pp. 92-93. Discusses some salient pumping 
problems, and what requirements of the units must 


be to obtain maximum service. 
and Planters’ News 

Water Leakage. ©n the Leakage of Water through 
the Clearance Rings in a Centrifugal Pump, Otogord 
Miyagi. Technology Reports of Téhoku Imperial 


From Sugar Central 


University, vol. 2, no. 3, 1921, pp. 1-16, figs 
Notes on pressure difference at clearance rings; 
quantity of leakage; volumetric efficiency; loss of 


head due to leakage 
PYROMETERS 


Maintenance. Some of the Difficulties Experienced 
in Maintaining a Pyrometer Installation in a Works, 


Numerical example is given 


Robert S. Whipple. Ceramic Soc. Trans., vol. 21, 
Part 1, Session 1921-22, pp. 1-23, 7 figs. Chief 


difficulties experienced with pyrometers and methods 
by which they can be overcome or avoided. Same 
article in French, pp. 24 


RADIODYNAMICS 


Control of Automotive Devices. 
H. H. Germond and W. P. Flynn. Wisconsin Engr., 
vol. 26, no. 5, Feb. 1922, p. 87, 1 fig. Discusses 
development of radiodynamics and describes a radio- 
controlled cart 


RAILLESS TRACTION 


Rail vs. ‘Trackless Transportation 
Transportation, Karl A. Simmon. Elec. Ry. JL, 
vol. 59, no. 6, Feb. 11, 1922, pp. 233-236, 2 figs. 
Advantages and disadvantages of trolley, auto bus, 
and trackless trolley. Draws definite conclusions as 
to field for which each type of vehicle is most suitable. 


RAILS 


Corrugation. Formulas for Wave Lengths of Corru- 
gations and Axis Diameters (Formeln fiir Riffellangen 
und Achsendurchmesser), Emil Madsen. Verkehrs- 
technik, vol. 38, no. 35, Dec. 15, 1921, pp. 543-546, 
2 figs. Results of investigation show that a proper 
axle diameter is of greatest importance in over- 
coming corrugation, causes for which are enumerated. 

Failures. French Investigation of Rail Failures 
Charles Fremont. Iron Age, vol. 109, no. 8, Feb. 
23, 1922, Pp. 523-524, 8 figs. Causes of increasing 
number. Effect of exfoliation. Rapid corrosion of 
rails. Segregation and poor-quality metal. Trans- 
lated from Génie Civil, Nov. 19, 1921. 

Heads, Conditions Affecting. Conditions Which 


Radio Control, 


Versus. Rail 


Affect the Head of the Rail, James E. Howard. 
New York R. R. Club Official Proc., vol. 32, no. 3, 
Jan. 20, 1922, pp. 6611-6619 and (discussion) 


6619-6625. Discusses strains in rail§ due to cooling; 
formation of cracks; ra‘l tests; rail failures; etc. 
Internal Fracture. The Presence of Internal Frac- 
tures in Steel Rails and Their Relation to the Be- 
havior of the Material under Service Stresses, 
Henry S. Rawdon. Faraday Soc. Trans., vol. 17, 
part 1, no. 49, Dec. 1921, pp. 110-116, 7 figs. Dis- 
cusses discontinuities or internal fractures in some 
types of steel rails and in other wrought-steel prod- 
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ucts, evidently serving as “‘nucleus’’ or starting 
point from which larger defects, termed transverse 
fissures, grow, under stress conditions to which rails 
are subjected in pratice 

Loads, Action of. Action of Rolling Loads on Rails 
(Etude de l'action des charges roulantes sur les rails) 


Ss Timochenko Le Génie Civil, vol. 79, no. 26, Dec 
24, 1921, pp. 555-556. Assumes the rail as a bar of 
infinite length on a continuous elastic base, and de 
velops formulas 

RAILWAY CONSTRUCTION 

Reinforced Concrete, Use of. ©n the Question of 
Reinforced Concrete (Holland), C. Leemans. Int 
Ry. Assn. Bul., vol. 4, no. 2, Feb. 1922, pp. 347-358, 
16 figs Use of ordinary concrete and reinforced 


concrete on state railways of Java and Sumatra 
RAILWAY ELECTRIFICATION 


Chile. Electrification of the Chilean State Railways 
Ry. Rev., vol. 70, no. 6, Feb. 11, 1922, pp. 185-188 
5 figs. Application of hydroelectric power; details of 
electrification; direct current system considered best 
suited to conditions 

Direct Current. Railway Electrification with Direct 
Current (Jernbanernes elektrificering med likestrém), 
C. Mohr. Elektroteknisk Tidsskrift, vol. 35, nos 
4, 5and 6, Feb. 5, 15 and 25, 1922, pp. 23-26, 82-36 
and 43-45, 9 figs. Notes on adoption of direct cur 
rent for electrification of railway section between 
Kristiana and Trondhjems 


England. London, Brighton & South Coast Railway 
Electrification, Philip Dawson Ry. Gaz., vol. 36, 
no. 6, Feb. 10, 1922, pp. 209-211, 1 fig. Report on 


proposed substitution of electric for steam operation 
of suburban, local and main-line passenger and freight 


services (Abstract.) 

France. The Foremost French Railway Electrifica- 
tion Project, G. de La Rochette Ry. Rev., vol. 70 
no. 5, Feb. 4, 1922, pp. 148-152, 6 figs Midi 


Railway is developing water power for local industries 
and operation of 1850 miles of line Will generate 
396,000 hp. in six big hydroelectric centers 


Improvements Due to. Electrification and Its 
Relation to Steam Railroads Storer. St 
Louis Ry. Club Official Proc., vol. 26, no. 9, Jan. 13, 
1922, pp. 188-197 and (discussion) 197-208. Dis- 


cusses improvements due to electrification, 
tric locomotives. 


Switzerland. The Electrification of the Gotthard 
Line Between Lucerne and Chiasso (Die Elektrisier 
ung der Gotthardstrecke Luzern-Chiasso der Schwei 
zerischen Bundesbahnen), K Sachs. Elektrotech 
nische Zeit., vol. 43, nos. 1, 2, 3, 4, 5 and 6, Jan. 5, 
12, 19, 26, Feb. 2 and 9, 1922, pp. 1-7, 47—52, 78-85, 
114-120, 143-148 and 180-186, 75 Gigs. Deals with 
power supply and distribution, power stations, feeder 
systems, overhead lines, and locomotives 


RAILWAY MAINTENANCE 


and elec- 


Ditching Machines. Railway Ditching Machines 
and Performance Records. Eng. News-Rec., vol 
88, no. 10, Mar. 9, 1922, pp. 390-393, 5 figs. Wing 


type ditchers clear track ditches and dress slopes 
rapidly and cheaply. Comparative costs of hand, 
team and machine work 


RAILWAY MANAGEMENT 
Freight Loss and Damage. 


Prevention of Freight 


Loss and Damage, Joe Marshall. Can. Ry. Club 
Proc., vol. 21, no Jan. 1922, pp. 19-36 and (dis 


cussion) 36-40 Discusses claim prevention, the 
various kinds of damages for which claims are made, 
ete. 


RAILWAY MOTOR CARS 


Converted Auto Trucks. Making Motor Rail Cars 
from Auto Trucks, Donald A. Hampson. Ry. Rev 
vol. 70, no. 6, Feb. 11, 1922, pp. 191-192, 2 figs 
Describes a two-car Reo train, built by 1. B. Wor 
chester Co., Middletown, N. Y., for Alabama road 
with seating capacity of 24 in each car, and operating 
crew of two 

Developments. Recent Development in the 
Field Automotive Industries, vol. 46, no. 10, 
Mar. 9, 1922, pp. 556-557, 5 figs. Describes car of 
Indiana Truck Corp. and that of Service Motor Truck 
Co. Both fitted with regular and special reverse 
gear-sets which make possible high-speed operation 


Railcar 


in either direction, and both employ four-wheel 
leading trucks with live axles running in plain 
bearings. 

Gasoline. Operating Bocuite with Gasoline Motor 
Cars. Ry. Age, vol. 72, no. 9, Mar. 4, 1922, p. 516. 


Describes operation of Bowen motor cars by Pitts- 
burgh and Shawmut Company to reduce cost of 
maintaining passenger service. 

RAILWAY OPERATION 

Automatic Train Control. Automatic 
trol on the Chesapeake & Ohio Ry. During the Big 
Snow Storm. Ry. Rev., vol. 70, no. 8, Feb. 25, 1922, 
pp. 257-258. Report from Calvin W. Hendrich, 
of Am. Train Control Co., Baltimore, of behavior of 
his system of automatic train control during recent 
heavy snow fall. 

G. R. S. Seer’ Auto- Manual Train wn 
Ry. Age, vol. 72, no. 9, Mar. 4, 1922, pp. 521-523, 
figs eesevements of automatic train- control ~ 
tem of Gen. Ry. Signal Co., Rochester, N. 
Train Control Test on Raritan River. 

Engr., vol. 15, no. 2, Feb. 1922, pp. 58-60, 2 figs. 
Describes automatic train control of ““M-V All 
Weather” Train Controller Co. of Newark, N. J., and 
tests carried out on Central of New Jersey. 


Train Con- 


Ry. Signal 


Webb Automatic Train Control Tested on the 
Erie. Ry. Signal Engr., vol. 15, no. 2, Feb. 1922, 


pp. 65-66, 
Erie R. R., 


2 figs. Describes nine tests made on 
all of which were satisfactory. 


Vor 4, No.5 


Avoidable Waste. Avoidable Waste in Car and 
Locomotive Operation, William Elmer Mech. Eng., 
vol. 44, no. 2, Feb. 1922, pp. 93-97, 2 figs. Outlines 
procedure for determining whether engines are 
properly loaded and used. Includes several appen 
dices, one of which gives method of working out most 
economical tonnage for loading freight engines of 
any division, based on actual practicable perform 
ance in everyday operation Discusses avoidable 
waste in operation of cars under three heads 1) 
Their utilization in hands of agents, shippers and 
consignees; (2) handling and dispatchment in yards 


and on road; and (3) repair and inspection 
RAILWAY SHOPS 
Can. Pac., Montreal. A Railroad Shop Organized 
for Efficiency. Machy. (Lond.), vol. 19, nos. 487 
and 488, Jan. 26 and Feb. 2, 1922, pp. 502-504 and 
535-537, 8 figs. Describes Angus shops of Can 


Pacific Ry. Co., 
General arrangement. Feb. 2 
fixtures used; outlines some 
it possible to reduce costs 


Machining Operations, Cost of. What is Wrong 
with the Railroad Shops? Edward K. Hammond 
Machy. (N. Y.), vol. 28, no. 7, Mar. 1922, pp. 557 

560 Investigation into relative costs of performing 

machining operations in seven representative railroad 

shops 


RAILWAY SIGNALING 
Automatic-Block. Automatic 
Saunders Armour Engr., vol. 13, no. 2, Jan. 1922 
pp. 71-85, 8 figs. Economy of automatic signals; 
train operation by 


Montreal, Canada Jan 26 


Designs of jigs and 
methods that have made 


Block Signaling, J]. E 


manual versus automatic block 


signal indication; elements of automatic block 
signaling 

Color-Light. Color Light Signals. Ry Engr., 
vol. 43, no. 505, Feb. 1922, pp. 65-66 and 74. Re 
port of committee on Light Signals appointed by 
Minister of Transport Advocates this type of 
signal, a color-light type with separate lenses for 
each color indication 

Federal Audible Signal. The Federal Signal Com 


vol. 72, no. 9, 


Describes ex- 


pany's Audible Signal Ry. Age 
Mar. 4, 1922, pp. 517-518, 4 figs 
periments on Boston & Albany in Mass. and New 
York. An audible warning sounded in conjunction 
with visual indication given by three-position auto- 
matic semaphore 
Locking Arrangement. 
Movable Point 


Locking Arrangement for 

e rossing Frogs, F. Parsons Ry 
Signal Engr., vol. 15, no. 2, Feb. 1922, pp. 63-64, 
4 figs Describes system installed on Central of 
Argentine which insures safety with minimum appa 
ratus. Read before Inst. Ry. Signal Engrs 

Phase Shifter for A. C. Circuits. A Phase 
for Adjusting A. C. Track Circuits, W. F. Price. 
Ry. Signal Engr., vol. 15, no. 2, Feb. 1922, pp. 61-62, 
S figs Discusses lag of current in wet and dry 
weather and describes a phase shifter which works 
equally well on double element vane or galvanometer 
relays 

Three-Position, Belgium. Weissenbruch 
Position Signal System as Used in Belgium, T 
Lascelles. Ry. Signal Engr., vol. 15, no. 2, Feb 
1922, pp. 55-58, 6 figs. Four indications given, clear, 
caution, attention or stop Illustrations of the vari 
ous positions 


RAILWAY STATIONS 
Train Indicator Time-Tables. 


Time-Tables at Railway Stations. Ry 
36, no. 5, Feb. 3, 1922, pp. 177-179, 3 figs 
Benn & Cronin train indicator time-table 


RAILWAY TIES 


Shifter 


Thee- 
Ss 


Indicator 
Gaz., vol 
Describes 


Train 


Creosoting Timber Bridges and. Creosoting Tim- 
ber on the Santa Fe Railway System, A. F. Robinson 
West. Soc. Engrs. Jl, vol. 27, no. 3, Mar. 1922, pp 
84-90 and (discussion) pp. 0-96. Deals with 
creosoting timber bridges and track ties. See also 
Ry. Maintenance Engr., vol. 1%, no. 2, Feb. 1922 
pp. 44-46, 1 fig. (Abstract.) 

RAILWAY TRACE 

Ballast. Report of Committee ]I—On Ballast. Am 


Ry. Eng. Assn. Bul., vol. 23, no. 239, Sept 
131-158, 6 figs. Application o} ballast; 
specifications for ballast shovels 


Frogs, Reclaiming. Philadelphia 
claims Frogs by Unique Methocs. Ry. Mainetnance 
Engr., vol. 18, no. 1, Jan. 1922, pp. 13-14, 8 figs 
Describes system which, it is claimed, is attended 
with very satisfactory results. Both plain and hard 
center equipment is repaired 


Maintenance. 


1921 pp 
ballast tools; 


& Reading Re- 


Track Maintenance 
the Canadian Pacific Ry., H. G. Harton Eng 
News-Rec., vol. 88, no. 10, Mar. 9, 1922, pp. 399-401 
Successful results of three years on 400 miles 

Plant Sidings. Trackage for Industrial 
Fred F. Hartford. Indus. Management, 
3, Mar. 1922, pp. 151-154, 5 figs. 
their profitable installation 

Snow Fences. Snow Fence 
Elec. Traction, vol. 18, no. 2, Feb. 1922, pp. 144-146, 
4 figs. Describes types successfully used by Chicago, 
North Shore and Milwaukee R. R., Rochester & 


by Contract on 


Plants, 
vol. 63, no 
Factors underlying 


Design and Location. 


Syracuse R. R., and Quebec Railway, Light, Heat & 
Power Co. 

RAILWAYS 

Cost of Transportation. ©n the Question of Net 
Cost; Rates (All Countries except Americ a), Henry 


Gréard. Int. Ry. Assn. Bul., vol. 4, no. 2, Feb. 192 
pp. 331-345. Determination of net cost of a 
(passengers and goods), taking capital charges into 
consideration. Its relation to rates charged 
Reconstruction, France. Rebuilding 


Railway 
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Structures in we France, M. Pellari 208, 
News-Rec., vol. 88, no. 10, Mar. ’9, 1922, pp. '307- 39 
3 figs. Unique operations employed to save as much 
of damaged structures as possible. Work on Nord 
and Est railways cited. Translated from Revue 
Générale des Chemins de Fer. 

Russia. The Railroad Transportation Situation in 
Soviet¥Russia, E. A. MacMillan. Ry. Rev., vol. 
70, no. 7, Feb. 18, 1922, Pp. 218-222, l fig. Describes 
deplorable condition of present rail equipment. 
(Abstract.) Read before Can. Ry. Club. 

South*America. South American Transportation 
Problems (Sitidamerikanische Verkehrsprobleme), 
Colin Ross. Verkehrstechnik, vol. 39, no. 4, Jan. 27, 
1922, pp. 42-47, 2 figs. Review of development of 
South American railways; the Argentinian railways; 
transportation over the Andes; the railway systems 
ofgChile and Brazil; the central trans-continental 
lines; the Pacific railways. 

Tests Department, New Haven, BR. R. The De- 

artment of Tests of the — Haven Railroad, H. P. 
Hess, New England R. R. Club, Jan. 10, 1922, pp. 
235-248 and —. "248-272. Discusses ob- 
jects of the department, which are, principally, 
safety and economy of operation, methods used to 
obtain proper product being, through use of specifica- 
tions and through use of tested product sheets. 
Details of the five divisions of department. 


REFRACTORIES 


American Practice. Notes on American Practice in 
Refractories, W. J. Rees. Ceramic Soc. Trans., vol. 
21, Part 1, Session 1921-22, pp. 69-84 and (dis- 
cussion) 84- 88, 19 figs. “Outstanding feature of 
American practice is well-developed organization of 
plant for maximum production with minimum costs. 

New. The Development of a New Refractory, A. F. 
Greaves-Walker. Soc. of Chem. Industry Jl. 
vol. 41, no. 2, Jan. 31, 1922, pp. 13T-14T. Describes 
work undertaken by Am. Refractories Co. in con- 
junction with Mellon Inst. on the production of a new 
refractory, and laboratory tests made. 


Resistance Tests. Resistance Tests on Refractory 
Products under Load at Different Temperatures, V. 
Bodin. Ceramic Soc. Trans., vol. 21, Part 1, Session 
1921-22, pp. 56-65, 8 figs. Discusses investigations 
to find method of determining directly crushing 
strength at different temperatures, and their results. 
In French, pp. 44-55 


Thermal Conductivity. On the Determination of 
the Thermal Conductivity, Specific Heat, Density 
and Thermal Expansion of Different Rocks and Re- 
fractory Materials, Yoshiaki Tadokoro. Tohoku 
Imperial University Sci. Reports, vol. 10, no. 5, Dec. 
1921, pp. 339-410, 42 figs. partly on supp. plates. 
Account of investigation begun four years ago in 
research laboratory of Imperial Steel Works, Yawata. 


REFRIGERATING PLANTS 


Condenser Coo -Water Diagram. Cooling 
Water for Ammonia Condenser, Alex H. Luedicke. 
Power, vol. 55, no. 8, Feb. 21, 1922,*p. 302, 1 fig. 
Explains easy way to find amount of water required. 

Corrosion in Systems. Control of Cnet in 
Refrigerating Systems, F. N. Speller. A.S.R.E. Jl., 
vol. 8, no. 3, Nov. 1921, pp. 216-221 and (discussion) 
221-224. Reviews what has been done and discusses 
possible application of these principles. Methods of 
protection are divided into two classes, viz.: by 
rendering water slightly alkaline, usually done by use 
of lime; and by eliminating free oxygen from solution. 


REFRIGERATION 


Brine Freezing of Fish. Brine Freezing of Fish, 
Harden F. Taylor. Refrig. World, vol. 57, no. 1, 
Jan. 1922, pp. 21-24. Refrigeration promises only 
solution of problem of distributing fish from sea to 
distant consumers in first-class condition. De- 
scribes brine freezing process. Brine-frozen versus 
air-frozen fish. 


RESEARCH 


Mechanical Engineering Advisory Committee. 
Mechanical Engineering yey 4 Committee for 
Division of Engineering, Alfred D. Flinn. Mech. 
Eng., vol. 44, no. 2, Feb. 1922, pp. 115-116. De- 
scribes contemplated program of committee formed 
within organization of Am.Soc. of Mech.Engrs. 

Problems. Research Probletrms Discussed. Mech. 
Eng., vol. 44, no. 2, Feb. 1922, pp. 117-118. Dis- 
cussion of papers by F. A. Wardenburg and A. D. 
Flinn. Report of A.S.M.E. work in lubrication, by 
Albert Kingsbury. Progress in steam-table research 
described. 


ROLLING MILLS 


Engines, Combination Gas and Steam. Develop- 
ment of Rolling Mill Engines, F. J. Denk. Blast 
Furnace & Steel Plant, vol. 10, no. 2, Feb. 1922, pp. 
153-154. Advantages of combination of gas engine 
with steam engine. 

Sheet Mills. Apollo Steel Company Enlarge Plant by 
the Addition of a New Sheet Mill Unit. Blast 
Furnace & Steel Plant, vol. 10, no. 2, Feb. 1922, pp. 
126-130, 9 figs. Describes general layout, buildings, 
and equipment, including modern improvements in 
sheet-mill construction. 

Extends Facilities for Sheetmaking. Iron Trade 
Rev., vol. 70, no. 8, Feb. 23, 1922, pp. 532-537, 10 
figs. Otis Steel Co. completes eight-mill plant at its 
Riverside works, Cleveland. Substantial construc- 
tion of buildings, liberal floor areas for all operations 
and flexible crane system are outstanding features. 

Otis Steel Company Completes the Erection of a 
Modern Sheet Mill Department, Donald N. Watkins. 
Blast Furnace & Steel:Plant, vol. 10, no. 2, Feb. 1922, 
pp. 118-122, 7 figs. Located at Riverside plant in 
Cleveland. ‘Most important installations include 
extra heavy mills, electric drives, powdered coal fuel, 
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continuous pair furnaces, electric furnace chargers, 
Baird water-cooled floors, etc. 

Tables. Roller Bearings Mill Tables, J. M. Kelly. 

* Blast Furnace & Steel Plant, vol. 10, no. 2, Feb. 1922, 
pp. 139-141, 2 figs. ibes new rolling mill tables 
in which were installed flexible roller bearings. 


RUBBER 


Thermal Insulation. Thermal Insulation of Rubber. 
Rubber Age, vol. 2, no. 12, Feb. 1922, p. 590, Dis- 
cusses report by Food Investigation oard of ex- 
periments made with onazote. 

Vulcanized. Determination of True Free Sulfur ‘and 

rue Coefficient of Vulcanization in Vulcanized 
Rubber, W. J. Kelly. Jil. Indus. & Eng. Chem., vol. 
14, no. 3, Mar. 1922, pp. 196-197. Describes 
methods of analysis by means of which a more com- 
plete study of distribution of sulphur between the 
various ingredients of rubber compound can be 


made. 
Ss 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT. 
SHAFTS 


Torsional Vibrations. Torsional Vibrations of 
Shafts (Verdrehungsschwingungen von Wellen), 
O. Féppl. Schweizerische Bauzeitung, vol. 79, no. 5, 
Feb. 4, 1922, pp. 56-59, 11 figs. Demonstrates 
practical applicability of theoretical determination of 
coefficients of natural vibration of shafts with rotating 
masses. 


SHEARS 


Pressure Required for Shearing. Formulas for 
Pressure Required for Shearing Metal, D. C. Oviatt. 
Machy. (N. Y.), vol. 28, no. 7, Mar. 1922, p. 528, 
1 fig. Presents formulas for shear calculation and 
explains application. 


SHERARDIZING 


Experiments. Experiments with Sherardizing, Leon 
McCulloch. Min. & Metallurgy, no. 182, Feb. 1922 
p. 63. Study of effect of iron in zinc dust on sherar- 
dizing process and on resulting coatings, giving evi- 
dence that no part of a sherardized coating can con- 
tain less than 6 per centiron. (Abstract.) See also 
Am. Inst. Min. & Met. Engrs. Trans., no. 1131-N, 
Feb. 1922, 4 pp. (complete paper). 


SINE BARS 


Uses. The Use of the Sine Bar. Machy. (Lond.), 
vol. 19, no. 488, Feb. 2, 1922, pp. 529-531, 6 figs. 
Gives some examples of wide range of angle work 
covered by it. Is more adaptable than the pro- 
tractor. 


SPRINGS 


Handling and Heat-Treating. Methods of Hand- 
ling and Heat-Treating Springs. Can. Machy., vol. 
27, no. 8, Feb. 23, 1922, pp. 21-25, 23 figs. Princi- 
ples governing uniform heating and cooling; type and 
arrangement of equipment; stationary and continuous 
furnaces; utilizing heat in waste gases. 

Impact Absorption. Graphic Representation of 
Absorption of oe by Springs, Leslie H. Mann. 
Machy. (N. Y.), vol. 28, no. 7, Mar. 1922, pp. 554- 
555, 2 figs. Determination of energy absorbed by 
spring under load based upon assumption that body 
producing deflection of spring is moving with its 
center of gravity in line with axis of spring, or in line 
with point that will cause spring to act most effi- 
ciently. 


STANDARDIZATION 


Advantages. Significance of Standardization to 
American Industry and the Federal Government, 
A. A. Stevenson. Mech. Eng., vol. 44, no. 3, Mar. 
1922, pp. 185-186 and 203. Advantages of standard- 
ization to all, including Government as largest con- 
sumer. How Government should codperate with 
industry. What is being done by Am. Eng. Stand- 
ards Committee. 

Waste Elimination through. Waste Elimination 
Through Standardization, H. Campbell and Alex 
Taub. Am. Mach., vol. 56, no. 10, Mar. 9, 1922, 
pp. 363-364. Reducing manufacturing costs. How 
standardization benefits both manufacturer and con- 
sumer. Introduction of universal numbering system. 
Multiplying service by six. 


STEAM 


Ruths Storage System. The Ruths Steam Ac- 
cumulators (L’accumulatore di vapore Ruths), 
E. C. Constam-Gull. Industria, vol. 35, no. 24, Dec. 
31, 1921, pp. 521-527, 17 figs. Various examples of 
application of this system of equalizing pressure 
loads; savings effected in fuel. 

The Ruths Steam Storage System (Der Ruthssche 
Dampfspeicher), G. Schulz. Stahl u. Eisen, vol. 42, 
no. 5, Feb. 2, 1922, pp. 165-171. Writer points out 
favorable influence on boiler fire effected by a con- 
stantly uniform steam consumption in boiler house, 
which has been verified by tests conducted by Prof. 
Jossé, Berlin. It is claimed that this uniform steam 
consumption can, in many cases, be obtained by use 
of a new steam accumulator which is described. 


STEAM ENGINES 


Steam Consumption of Reciprocating. The Co- 
efficients of Steam Consumption of Reciprocating 
Steam Engines (Die Verbrauchzahlen der Kolben- 
dampfmaschinen und ihre Beurteilung), R. Doerfel. 
Zeit. des Vereines deutscher Ingenieure, vol. 66, nos. 
4 and 6, Jan. 28 and Feb. 11, 1922, pp. 84-87 and 
133-136, 10 figs. Revisal of rules for efficiency tests. 
Determination of tolerances. Results of tests on 


Vou. 44, No. 6 


state of resistance. Thermal equivalent according 
to the law of 1899 and method subsequently in use of 
determining steam consumption reckoned from zero 
deg. cent. feedwater temperature or with arbitrary 
deductions. The Clausius-Rankine comparative 
method and difficulty of evaluation of waste heat in 
feedwater and water of condensation of cylinder 
walls, cover and receiver. 


Torsiograph, Measurements with. The Torsio 
graph and Its Use in Steam-Engine Operation (Ueber 
den Torsiographen und seine Anwendung im Dampf 
maschinenbetriebe), Jos. Geiger. Elektrotechnik u 
Maschinenbau, vol. 40, no. 4, Jan. 22, 1922, pp. 40- 
42, 4 figs. Describes instrument for measurement of 
deviation of angle, coefficient of cyclic variation and 
the varying torsional stresses in transmission gears 
and crankshafts. 


STEAM GENERATORS 


Electrically Operated. Generation of Steam by 
Electricity, E. T. Kaelin. Eng. Jl. (Eng. Inst. Can.), 
vol. 5, no. 3, Mar. 1922, pp. 127-133, 7 figs. Field 
of use for electric-steam generator, its advantages te 
consumer from load-factor point of view and te 
electric supply company as outlet for surplus power 
Discusses types of electric-steam gcnerators with 
particular reference to water-resistance type. 


STEAM PIPE 


Diameter. The Most Economical Pipe Diameter for 
Steam-Power Piping (Der billigste Rohrdurchmesser 
fir Kraftdampfieitungen), O. Denecke. Zeit. fir 
Dampfkessel u. Maschinenbetrieb, vol. 44, nos. 49 
aN 51 and 52, Dec. 9, 16, 23 and 30, 1922, pp. 394 

405-408, 418-421 and 427-431, 4 figs. Calcu 
ae of diameter taking only pipe friction into 
consideration, and taking separate resistances inte 
consideration. Numerical examples of high-pressure 
saturated-steam turbines. 


STEAM POWER PLANTS 


Oil-Burning. Operation of Oil-Burning Steam 
Plants, C. H. Delany. Iron Age, vol. 109, no. 8 
Feb. 23, 1922, pp. 525-527, 4 figs. Discussion of 
plant characteristic diagram, with particulars re- 
garding its use in establishment of a standard of 
performance and in increasing plant efficiency 
(Abstract.) Paper presented at jornt meeting of 
Am.Soc. Mech.Engrs. and Am.Inst.Elec. Engrs 


STEAM TURBINES 


ew! Tests of 60,000-Kw. Efficiency Tests of 
a 60,000-Kw. Turbine, Herbert B. Reynolds and 
welts F. Hovey. Power, vol. 55, no. 11, Mar. 14, 
1922, pp. 411-413, 4 figs. Results of tests on turbine 
installed in power station of Interborough Rapid 
Transit Co. (Abstract.) Paper to be read before 
Am.Soc. Mech.Engrs. 

STEEL 

Alloy. See ALLOY STEELS. 

Basset Direct-Production Process. Direct Pro 
duction of Steel (La production directe de l’acier) 
E.-H. Weiss. Nature, no. 2491, Dec. 31, 1921, pp 
423-427, 5 figs. Describes Basset process as applied 
at Dennemont works, of producing steel direct from 
ore. 

Cracking. Intercrystalline Cracking of Mild Steel in 

Salt Solutions, J. A. Jones. Faraday Soc. Trans. 
vol. 17, part 1, no. 49, Dec. 1921, pp. 102-109, 9 figs 
Describes action of various solutions in producing 
cracking of steel in state of stress. 

Failure on Hardening. The Mechanism of the Fail 
ure of Steel upon and after Hardening. G. W 
Green. Faraday Soc. Trans., vol. 17, part 1, no. 49 
Dec. 1921, pp. 139-145, 7 figs. Outlines causes of 
stressing and subsequent failure. 

Fatigue Tests. Endurance of Steel Under Repeated 
Stresses, D. J. McAdam, Jr. Chem. & Met. Eng., 
vol. 25, no. 24, Dec. 14, 1921, pp. 1081-1087, 22 figs 
Fatigue tests on many commercial and alloy steels 
develop no evidence of “endurance limit;” ultimate 
tensile strength closely related to endurance stress at 
1,000,000,000 cycles; special White-Souther machine 
and semi-logarithmic graphs used. 

Identification and Storage. A New Idea in Stee! 
Identification and Storage. Py. & Locomotive Eng 
vol. 35, no. 2, Feb. 1922, pp. 44-45, 2 figs. Describes 
method of marking steel bars for identification, and 
also designing and constructing suitable steel storage 
Ny employed by Gould & Eberhardt, Newark 


Literature, 1921. Review of Iron and Steel Litera 
ture for 1921, E. H. McClelland. Blast Furnace & 
Steel Plant, vol. 10, no. 1, Jan. 1922, pp. 4-8. Classi 
fied list of the more important books, serials and 
trade publications during year, with a few of earlie: 
date, not previously announced. Also in wrens 
and Heat Treating, vol. 8, no. 1, Jan. 1922, pp. 4-5 

Phosphorus, Influence of. Influence of ht 

upon the Microstructure and Hardness of Low-Car 
bon, Open-Hearth Steels, Edward C. Groesbeck 
U. S. Bur. of Standards Technologic Papers, no. 203 
Nov. 21, 1921, pe. 1-33, 15 figs. wo series of 
specimens, one of basic and the other of acid open 
hearth steel, with phosphorus content in each series 
varied in four or five steps within limits 0.008 t 
0.115 per cent, which mark the ordinary limits o! 
phosphorus content in plain carbon steel, were em 
ployed in study of relationship between phosphorus 
content and microstructure and hardness resulting 
from series of different heat treatments tried. 

Properties in Hardening Range. Papers of 
Some Steels in the Hardening Range, W. R. Chapin 
Am. Soc. for Steel Treating Trans., vol. 2, no. 6 
Mar. 1922, pp. 507-514 and (discussion by Zay 
Jeffries) pp. 514-515, 4 figs. Report applies only to 
steels which, when a prroatty quenched, hardeo 
throughout mass, are martensitic when s¢ 
hardened. 
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Wire, Low-Carbon Steel. Ghost Lines and Grain 
Elongations in Hot Rolled and Cold Drawn Low 
Carbon Steel Wire, N. B. Hoffman. Am. Soc. for 
Steel Treating Trans., vol. 2, no. 6, Mar. 1922, pp. 
516-523 and (discussion) pp. 523-525, 26 figs. 
Shows relation existing between ghost lines, bands, 
and elongated grain structures as found in low-carbon 
steel wire. 


STEEL CASTINGS 


Heat Treatment. The Heat Treatment of Steel 
Castings, Walter H. White. Am. Soc. for Steel 
Treating Trans., vol. 2, no. 5, Feb. 1922, pp. 437-440. 
Suggestions for obtaining good results. 


STEEL, HEAT TREATMENT OF 


Alloy Carbonizing Boxes. Do Alloy Carbonizing 
Boxes Pay? C. M. Campbell. Am. Soc. for Steel 
Treating Trans., vol. 2, no. 6, Mar. 1922, pp. 495-499. 
Considers factors governing life and performance of 
carbonizing boxes, and reasons why they should not 
be placed on supply account instead of becoming part 
of equipment. 

Brinell Hardness, Calculating. New Development 
on the Influence of Mass in Heat Treatment, E. J. 
Janitzky. Am. Soc. for Steel Treating Trans., vol. 
no. 5, Feb. 1922, pp. 377-383, 2 figs. Also Iron on 
vol. 109, no. 10, Mar. 9, 1922, pp. 658-659, 2 figs. 
Suggested formula for calculating Brinell hardness 
from given data. Applicable to alloy and carbon 
steels. Paper presented at N. Y. Section of Am. Soc. 
for Steel Treating. 

Carbon Steel. Effect of Heat Treatment on the 
Mechanical Properties of 1 Per Cent Carbon Steel, 
H. J. French and W. George Johnson. U.S. Bur. of 
Standards Technologic Papers, no. 206, Dec. 27, 1921, 
pp. 93-121, 16 figs. Study of effects of varying time- 
temperature relations in heat treatment on tensile and 
impact properties, hardness, and structure of 1 per 
cent carbon steel, including (a) effect of temperature 
variations in hardening (b) time at hardening tem- 
peratures both above A,,, and between the Ac: and 


Acem transformations, (c) effects of tempering steel 


hardened in different ways and effects of ‘soaking’ 
just under lower critical range, (d) comparison of oil 
and water hardening for production of definite 
strengths. 

Effect of Heat Treatment on the Mechanical 
Properties of One Per Cent Carbon Steel, H. J. 
French and W. George Johnson. Am. Soc. for Steel 
Treating Trans., vol. 2, no. 6, Mar. 1922, pp. 467-494, 
16 figs. Results of tests show that most suitable 
oil or water quenching temperature for steel which is 
subsequently to be tempered at relatively high 
temperatures is slightly above end of Ac; transform 
ation. 

Cold-Headed Bolts. Cold-Headed Bolts—Their 
Metallography and Heat Treatment, W. E. Hillman. 
Am. Soc. for Steel Treating Trans., vol. 2, no. 5, 
Feb. 1922, PP: 369-376, 20 figs.; also Iron Trade Rev., 
vol. 70, no. 8, Feb. 23, 1922, pp. 538-541, 18 figs. 
Various deans of distortion may be found in same 
bolt; however, annealing at 1150 deg. Fahr. will re- 
move weakening effect of cold work. Annealing 
above critical range is preferable. 


Fixtures for. Special Fixtures for Heat Treating, E. 
H. Tingley. Forging & Heat Treating, vol. 8, 
no. 2, Feb. 1922, pp. 96-99, 7 figs. Describes a 
number of appliances for heating and quenching small 
parts as developed from suggestions made by work- 
men of Delco-Light Co. heat-treating department. 

Structural Changes due to Heating Medium. 
Influence of the Heating Medium on the Structural 
Changes in Steel, A. E. Bellis. Am. Soc. for Steel 
Treating Trans., vol. 2, no. 5, Feb. 1922, pp. 398-401 
and (discussion) pp. 401-402. Analysis of structural 
changes as they are influenced by heating and cooling 
medium, 


STEEL PLANTS 

Pressed Steel. Description of a Pressed Steel Plant. 
Blast Furnace & Steel Plant, vol. 10, no. 2, Feb. 1922, 
pp. 144-147, 4 figs. Brief history of reorganization 
of Sharon Pressed Steel Co., Sharon, Pa., equipped 
to manufacture and assemble heavy pressed-steel 
products. Routing and handling. 


STOKERS 


Motion Pictures of Operation. Motion Pictures of 
a Stoker Furnace in Operation, R. Sanford Riley. 
Mech. Eng., vol. 44, no. 2, Feb. 1922, pp. 103-104, 
4 figs. Describes invention of F. H. Daniels and 
pictures taken at plant of Bird & Son, Inc., East 
Walpole, Mass., showing operation of a 9-retort 
extra long Riley underfeed stoker. 


STREET RAILWAYS 


Cars, One-Man. One-Man Car Operation with 
Double-Truck Cars, H.S. Sweet. Elec. Ry. Jl., vol. 
59, no. 4, Jan. 28, 1922, pp. 156-158, 9 figs. De- 
scribes new one-man car in Utica equipped with 
turnstiles to admit passengers who pay as they leave. 
(Abstract.) Paper read before N. Y. Elec. Ry. Assn. 

Two New Types of Safety Cars for Chicago, 
Charles Gordon, Elec. Ry. Ji., vol. 59, no. 2, Jan. 
14, 1922, pp. 65-71, 14 figs. Describes single-truck 
and double-truck one-man safety cars, both ar- 
ranged for double-end operation with separate 
entrance and exit passageways. 


STRESSES 


Flat Cylinder Heads. Stresses and Deformation in 
Flat Circular Cylinder Heads, Gilbert Dudley Fish. 
Mech. Eng., vol. 44, no. 3, Mar. 1922, pp. 165- 169 
and (discussion) p. 170, 12 figs. Analysis covering 
homogeneous elastic disks, where form and loading 
are symmetrical with respect to all diameters, where 
loading is combination of fluid pressures and of 
forces acting normally on concentric circles, where 
thickness is uniform, and where all strains are withig 


MECHANICAL ENGINEERING 


limitsfof true elasticity. Formulas applicable to all 
cases “considered are developed, and equations are 
given for constants of integration involved in mathe- 
matical analysis. 


Thermal. The Thermal Stresses in Spherical Shells 
Concentrically Heated, Charles H. Lees. Roy. Soc. 
Proc., vol. 100, no. A 705, Jan. 2, 1922, pp. 379-394, 
7 figs. Discusses stresses set up in materials by 
difference in temperature and its application to blast 
furnaces and others. 


STRUCTURAL STEEL 


Tensile Properties. Tensile _Respertion of Some 
Structural wag & Steels at Hi Temperatures, H. J. 
French. Am. Soc. for Steel Freating Trans., vol. 2 
no. 5, Feb. 1922, pp. 409-422, 8 figs. Account of 
tests conducted by Bur. of Standards to determine 
tensile properties of a number of structural alloy 
steels throughout temperature range of 20 to 550 deg. 
cent. 


SWAGING 


=~. Hot Swaging, Fred R. Daniels. Machy. 
Y.), vol. 28, no. 7, Mar. 1922, pp. 521-526, 10 

ed Describes swaging operations, based on prac- 
tice and recommendations of the Langelier Mfg. Co., 


Providence, R. I 


TEMPERATURE CONTROL 


Automatic Valve. Temperature Regulation by 
Automatic Valve, G. A. Wegner. A.S.R.E. Jl, 
vol. 8, no. 3, Nov. 1921, pp. 203-210, 6 figs. Dis- 
cusses control of a valve through which vapor pres- 
sure is made controlling factor, the object being to 
assist man in charge in his task and to make desired 
results more certain. 


TERMINALS, LOCOMOTIVES 


Georgia. An Engine Terminal for Economical Oper- 
ation, G. W. Tutan. Ry. Age, vol. 72, no. 8, Feb. 
25, 1922, pp. 463-467, 7 figs. Describes combined 
roundhouse and shops of Central of Georgia railroad, 
including design of enginehouse structure and shop 
equipment, 


TERMINALS, RAILWAY 


Freight. Katy Builds Freighthouse of Fireproof 
Construction. Ry. Age, vol. 72, no. 10, Mar. 11, 
1922, pp. 559-561, 7 figs. Describes new inbound 
terminal of Missouri, Kansas & Texas, at Dallas, 
Texas. 


TEXTILE INDUSTRY 


Science in. Science in the Textile Industry. Mech 
Eng., vol. 44, no. 3, Mar. 1922, pp. 181-184, 
1 fig. Two papers presented before Textile Division 
of A.S.M.E.: Hidden Wastes in Textile Plants, 
Thayer P. Gates; and Economy in Textile Drying, 
B. R. Andrews. Discussion. 


TIDAL POWER 


Utilization. Using Sea Power (Utilisons la ‘‘Houille 
Bleue’), H. Lémonon. La Nature, nos. 2482 and 
2484, Oct. 29 and Nov. 12, 1921, pp. 278-283 and 
310-316, 19 figs. Oct. 29: Describes systems of tidal 
power production by Reynolds, Tommasi, Legrand, 
Praceiq, etc. Nov. 12: Describes systems depend- 
ing on use of turbines and hydraulic accumulators 


TIME STUDY 


Bedaux Human Power Measurement. The Be- 
daux Principle of Human Power Me: asurement, 1. C. 
Morrow. Am. Mach., vol. 56, no. 7, Feb. 16, 1922, 
pp. 241-245, 2 figs Describes system practiced by 
Chas. E. Bedaux Co., Cleveland, Ohio. Application 
to compensation of labor. Isolation from methods, 
equipment and piece rates. Simplicity of records 

Motion Study and. Time and Motion Study, Eric 
wie % Eng. & Indus. Management, vol. 7, nos. 

5, 8, Jan. 19, 26, Feb. 2, 23, 1922, pp. 70-75, 
95-68, 136-139, 221-223. Jan, 19: Review of past 
works by Taylor and Gilbreth. Jan. 26: New point 
of view in undertaking time and motion study; 
reducing unproductive labor. Feb. 2: Correct 
definition of motion study. Feb. 23: Time study. 


TRACTORS 


Caterpillar. A New Caterpillar Development, F. 
Rowlinson. Sci. Am., vol. 126, no. 3, Mar. 1922, 
pp. 194-195, 8 figs. ‘British efforts to save power 
and increase speed by means of a track that will yield 
to local obstacles. Describes new type of caterpillar 
suspension and its application. 

Four-Wheel Drive. A Four-Wheel Drive Tractor 
from the Pacific Coast. Automotive Industries, 
vol. 46, no. 10, Mar. 9, 1922, pp. 554-555, 4 figs. 
Describes the Wizard 4-Pull tractor which transmits 
power to all four wheels by roller chains and steers by 
disconnecting power from wheels on one side. 


Road-Rail Trucks and. The Stronach Dutton 
System of Road Rail Traction. Roy. Engrs. Jl., vol. 
35, no. 2, Feb. 1922, pp. 93-96, 2 figs. on sup plates. 
Principle adopted is to support front axle ~ A short- 
wheel base tractor by a four-wheeled bogie running on 
a Decauville line A drawbar is carried from bogie 
pivot to back of tractor for attachment of such trucks 
as can be hauled. Most recent pattern of tractor 
hauling train and converting from road to rail or 
rail to road traction. 


Samson. Cooling Capacity Increased in Samson 
Tractor, P. M. Heldt. Automotive Industries, vol. 
46, no. 9, Mar. 2, 1922, pp. 502-505, 4 figs. Tech- 
nical description. Improvements in lubricating and 
cooling systems; enlarging of radiator and fan; etc. 

Types. Tractor Show Marked by New Designs, P. M. 
Heldt. Automotive Industries, vol. 46, no. 8, Feb. 
23, 1922, pp. 451-457, 8 figs. Creeper tractor con- 
struction; road-building and maintenance tractors; 


Vor. 44, No. & 


corn-belt and grain-belt tractor requirements con- 
trasted; new machines and parts described. 


TRANSPORTATION 


Highway. Highway veemngestetion Am. Soc. Civ. 
Engrs. Proc., vol. 48, no. 2, Feb. 1922, pp. 318-358. 
Symposium containing following papers: Highway 
Transportation, Thomas H. MacDonald. Inspec- 
tion of Highway Construction, William G. B. 
Thompson. Financing and Bonding Highways, 
John N. Cole. Highway Bonding from the View- 
point of the Surety Company, E. A. St. John. 
Financing and Bonding Highway Work, Edward C. 
Lunt. he Motor Vehicle in Highway Financing, 
Harry Meixell. The Motor Truck as an Asset to 
Railroad Operation, R. S. Parsons. Motor Vehicle 
Control, G. Wythe Munford. Discussion, K. 
Hatt. 

Railway. Railroad Transportation Am. Soc. Civ. 
Engrs. Proc., vol. 48, no. 2, Feb. 1922, pp. 288-316 
Symposium containing following papers: Railroad 
Transportation, Howard Elliott. Railroads and 
Their Employees, W. N. Doak. Railroad Trans- 
portation and Owners of Railroad Securities, F. A. 
Molitor. Discussion, George W. Simmons 

Water. Water Transportation. Am. Soc Civ. 
Engrs. Proc., vol. 48, no. 2, Feb. 1922, pp. 266- 286. 
Symposium containing following papers Water 
Transportation, R. H. M. Robinson. The American 
Merchant Marine, Winthrop L. Marvin. The 
Merchant Marine Problem, Emory R. Johnson. 
Water Transportation in Its Relation to the Rail 
ways, Samuel ©. Dunn. 


UNEMPLOYMENT 


Improving Statistics. Suggestions for Improving 
Employment and Unemployment Statistics, Thomas 
Warner Mitchell. Management Eng., vol. 2, no. 3 
Mar. 1922, pp. 161-166. Present data are shown 
to beincomplete. Presents unemployment score data 
sheet devised by author on which to account for 
potential working time of a given working force for 


any period of time.’ 


VALVES 

Gate, Electrically Operated. Tests on Motor- 
Operated Gate Valves for High-Pressure Steam, T 
W. Stinson. Power, vol. 55, no. 7, Feb. 14, 1922, 
pp. 263-265, 5 figs. Emergency-closing tests made 
on five motor-operated 6-in. to 10-in. gate valves 
against steam at 225 lb. pressure and 150 deg. Fahr. 
superheat blowing to atmosphere 

VENTILATION 


Effect of CO in Air. The Physiological Principles 
Governing Ventilation When the Air is Contami- 
nated with Carbon Monoxide, Yandell Henderson 
and Howard W. Haggard. Ji. Indus. & Eng. Chem., 
vol. 14, no. 3, Mar. 1922, pp. 220-236, 5 figs (Ab- 
stract.) Report to Chief Engineer of New York & 
New Jersey Tunnel Commissions 


VENTURI METERS 


Air and Gas Measurement. The Metering of Large 
Volumes of Air and Gas By Means of the Venturi 


Tube, John L. Hodgson. Instn Min. Engrs 
Trans., vol. 62, Part 3, Jan. 1922, pp. 208-218 and 
(discussion) 218-220, 9 figs. Account of application 
of Venturi meter. 

VIBRATION 

Fixed Members. The Natural Vibrations of Fixed 
Members of Variable Cross-Section (Die Eigen- 
schwingungen eingespannter StAbe von verAnder 


lichem Querschnitt), N. Mononobe. Zeit. fir ange- 
wandte Mathematik u. Mechanik, vol. 1, no. 6, Dec 
1921, pp. 444-451, 3 figs. Describes method for 
calculating transverse oscillations of elastic members 
with variable cross-section. Formula is derived 
which permits calculation of oscillating frequencies 
of members of relatively complicated form by making 
use of the oscillating frequency of similar truncated 
cones. Useful in calculating effect of vibrations in 
slender structures, such as chimneys, towers, et: 
caused by earthquakes. 


VISCOSIMETERS 


Conversion Chart. Viscosimeter Conversion Chart 
Power, vol. 55, no. 10, Mar. 7, 1922, p. 377, 1 fig 
Presents chart for finding viscosity reading of « 
particular oil on any of standard viscosimeters when 
its reading on one of viscosimeters has been deter 
mined by experiment at same temperature. 


VOCATIONAL TRAINING 


Seasonal Industries. A Management Problem in 
Seasonal Industries, D. W. Rockey. Indus. Mar 
agement, vol. 63, no. 2, Feb. 1922, pp. 77-79, 1 fig 
Problem of seasonal industries is to efficiently teach 
large increases of working forces in minimum of 
time. Solution of problem is training of largest 
possible corps of instructors, both as to instructional! 
methods and as to operating procedure and orgar 


zation. 


WASTE 


Causes and Reduction. A Campaign Whigp C ut 
Wastes in Half, Peter F. O'Shea. Factory, Vol. 
no. 3, Mar. 1922, p. 281. Tells how nearly 50 mt 
cent of entire yearly waste bill was reduced by 
Dennison Mfg. Co. by a systematic following up of 
twelve causes of waste. 








